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radicals have corresponding values. EFFECT: 
improved method of synthesis. 
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M3o6peTeHne othocmtca k HOBbiM 
npow3BOflHbiM 6eH3MMMAa3ona, o6naflaK)L4MM 

L^eHHblMM CpapMaKOnorHHeCKMMM CBOnCTBaMn, B 

MacTHOCTM k npon3BOAHbiM 6eH3H MHAa3ona 
o6"men cfopMynbi I 

R 
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(I) rAe Ri b nojio>KeHMM 4 03HanaeT aTOM 
cjyropa, xnopa nnn 6poMa, amnn c 1-4 aioiwaivin 
yrnepoAa, LjnKnoanKnn, cfyropMeTnn, 
AncjDTopMeTun nnn Tpnct>TopMeTnn; 

R 2 anKOKCun c 3-5 aTOMaMn yrnepoAa, 
saMeLAeHHbifi nMnAa3onnnoM b nonoweHnn 3, 4 
nnn 5, anKOKCun c 2-5 aToiwaMU yrnepoAa, 
saMeLAeHHbiw GeHSHMMAasorioM nnn 

TeTparMApo6eH3HMMAa30JiOM b nonoxeHnn 2, 3, 
4 nnn 5 3 2-(MMHAa3on-1-nji)-3TOKCnn npn 
ycnoBnn, hto R4 03HanaeT 1 H-TeTpa3on nn, 
anKanncyribcjDOHMnoKCM c 1-4 aTowaivin 
yrnepoAa, 6"eH3oncynbc£oHnnoKcn nnn 
c^eHMnariKaHcyjibcfjoHUJioKCM, He3aMeineHHas 
nnn 3aMeu4eHHafl y aTOMa a30Ta ariKunoM c 1-6 
aTOMaMM yrnepoAa, cfceHnnoM, LjnKnoanKnnoM, 
4)eHnnanKMJioM, i4nKnoanKnnanKnnoM, 

6ni4MKTIOreKCMnOM MUM 0"na>eHnnOM 

ai^nnaMUHorpynna, b KOTopon ai^nnbHbin 
paAMKan npeACTaBnaeT co6on anKaHonn c 1-7 
aTOMaivin yrnepoAa, an KOKcnKapcoHnn c o6mnM 
nncnoM aTOMOB yrnepoAa 2-4, anKnncynbcjDOHnn 
c 1-6 aTOMaivin yrnepoAa, 6eH3onn, 
6eH3oncynbc|DOHnn, c|DeHMnanKaHcyjibc|DOHmi, 
Hacj^Tan n HcynbcfcoHnn , 141/1 KnoaKnn Kap6oHnn , 
cjoeHnnariKaHonji nnn i^nKnoanKnnanKaHonn, 
npnneM ynoMHHyTbie cfceHnnbHbie flApa MoryT 
6biTb moho- nnn AnsaMeii^eHbi OAnHaKOBbiMn 
nnn pa3JiMHHbiMM 3aiviecTMTejiflMM M3 rpynnbi, 
BKnicwaiomen aTOM cjDTopa, xnopa nnn 6poMa, 
MeTun, MeTOKcn, cfTannMnHO, roMocfyrannMnHO, 
2-Kap6oKcncjDeHnnKap6oHnnaMMHO nnn 
2-Kap6oKcnc|DGHnnMSTnnaMMHo 3 npnneM OAHa 
KapSoHMnbHaa rpynna bo cjDTanbUMMHorpynne 
3aivieHeHa MeTnneHOM, anKnnMeTnneHOM nnn 
AnanKunivieTMneHOM, OAHa MeTuneHOBan rpynna 
b roMocfcTannMHHorpynne mokst 6biTb 3aivieHeHa 
oahow nnn AByivia anKnnbHbiMn rpynnaMU, a 
ynoMflHVTbie cfceHnnbHbie napa MoryT 6~biTb 
AononHHTenbHO moho- nnn AH3aMemeHbi 
anKunoM nnn anKOKcnnoM, npn^eM 3aMecTMTenn 
MoryT 6biTb OAMHaKOBbiMn nnn pa3nnHHbiMH n 
OAHOBpeMeHHO nonHOCTbHD nnn nacTUHHO 
ruApupoBaHbi, He3aMeLneHHafl nnn 3aivieLneHHafl 
OAHOki nnn AByMH amnnbHbiMn rpynnaMU nnn 
oahow TeTpaMeTuneHOBOM nnn 

neHTaMeTuneHOBO^i rpynnon 5-, 6- nnn 
7-Hnem-iafl anKnneHnMnHO- nnn 
anKeHnneHHMHHorpynna, b KOTopon OAHa 
MeTnneHOBaa rpynna MO>KeT 6~biTb 3aMeHeHa 
Kap6oHnnoM nnn cynbc|DOHnnoM, hmha^i 
6ni4MKnoanKaH-2,3-AMKap6oHOBOi?i KncnoTbi n 
MMMHbi 6nL4MKnoanKeH-2,3-AHKap6oHOBofi 
KncnoTbi, rAe SnunKnoanKaHOBafl n 
6ni4MKnoanKeHOBa^ nacTn MoryT coAep>KaTb 9 
nnn 10 aTOMOB yrnepoAa, MoryT 6biTb 
3aMemeHbi 1,2 nnn 3 MeTnnbHbiMM rpynnaMU, a 
3HAOMeTnneHOBaa rpynna MOKeT 6biTb 
3aMeHeHa aTOMOM KncnopoAa, aMnAMHorpynna, 
He3aMeLU,eHHafl nnn 3aMeLAei-iHafl oahom nnn 
AByMfl anKnnbHbiMki rpynnaMM c 1-6 aTOMaMM 
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ymepofla, mmma myTapoBon KncnoTbi, b kotopoh 
H-nponnneH nepcjDTopnpyeT, MO>KeT 6biTb 
3aMemeH oahom nnn A^yM^ anKnnbHbiMn 
rpynnaMU nnn TeTpaMeTnneHOM nnn 
neHTaMeTuneHOM, ManenHOHMMflorpynna, 
He3aMeLneHHas nnn moho- nnn AH3aMemeHHafl 
OAnHaKOBbiMn nnn pa3nnHHbiMn 3aMecTHTenaMM 
M3 Mncna anKnna v\ cj^eHnna, CBfl3aHHoe nepe3 
aTOM yrnepoAa nnn nMnHorpynny 5-nneHHoe 
reTepoapoMaTnnecKoe Konbi^o, coAep>KaLL^ee 
MMMHorpynny, aTOM KncnopoAa nnn cepbi, nnn 
MMMHorpynny n aTOM KncnopoAa, cepbi nnn 
a30Ta, nnn CB?i3aHHoe nepe3 aTOM yrnepoAa 
6-nneHHoe reTepoapoMaTMHecKoe Konbuo, 
coAepxamee 1 nnn 2 aTOMa a30Ta, npnneM 
ynoM?iHyTbie reTepoapoMaTnMecKne Konbi^a b 
yrnepoAHOM CKeneTe MoryT 6biTb 3aMeLneHbi 
anKnnoM c 1-6 aTOMaMn yrnepoAa nnn 
cjDeHnnanKnnoM, k 5-HneHHOMy n 6-HneHHOMy 
reTepoapoMaTnnecKnM KonbLiaM npncoeAnHeHa 
n-nponnneHOBas, n-6yTnneHOBa?i nnn 
1 ,3-6yTaAneHnnoBafl rpynna nepe3 ABa 
coceAHnx aTOMa yrnepoAa nnn >Ke 
n-nponnneHOBaa nnn n-6ymneHOBa?i rpynna 
^epe3 nMnHorpynny n coceAHnn aTOM yrnepoAa, 
b o6pa30BaBLueMC5i aHennnpoBaHHOM 
nnpnAMHOBOM Konbi^e OAHa MeTnneHOBaa 
rpynna MO>KeT 6biTb 3aMeHeHa aTOMOM a30Ta, 
BnHnneHOBafl rpynna b nonoxeHnn 3 nnn 4 k 
aTOMy a30Ta o6pa30BaBiuerocfl nnpnA^HOBoro 
Konbi4a aTOMOM cepbi, nnn b o6pa30BaBLueMC5i 
aHennnpoBaHHOM c£eHnnbHOM Konbue OAHa nnn 
ABe MeTnnoBbie rpynnbi MoryT 6biTb 3aMeHeHbi 
aTOMaMn a30Ta, npnneM ynoMfiHyTbie 
npnKOHAeHcnpoBaHHbie apoMaTn^ecKne nnn 
reTepoapoMaTnMecKne Konbi^a b yrnepoflHOM 
CKeneTe MoryT 6biTb AononHnTenbHO 
MOH03aMemeHbi aTOMOM cjDTopa, xnopa nnn 
opoMa, anKnnoM, anKOKcnnoM, rnApoKcnnoM, 
c|DeHnnoM, HnTpo, aMnHO, anKnnaMnHO, 
AnanKnnaMnHO, anKaHonnaMnHO, L^naHO, 
Kap6oKcnnoM, anKOKcnKap6oHnnoM, 
aMMHOKap6oHnnoM, anKnnaMMHOKap6oHnnoM, 
AnariKHJiaMHHOKap6oHnnoM, 4)TopMeTnnoM, 
AncjDTopMeTnnoM, TpncjDTopMeTnnoM, 
anKaHonnoM, aMMHOcynbcjDOHnnoM, 
anKnnaMnHocynbcjDOHnnoM nnn 
AnanKnnaMnHocynbcfjoHnnoM, nnn A^saMeLAeHbi 
aTOMaMn cjDTopa nnn xnopa, MeTnnoM, 
MeTOKcnnoM nnn rnApoKcnnoM, npnneM ABa 
MeTnnoBbix 3aMecTnTen?i MoryT 6biTb CBfl3aHbi 
Apyr c ApyroM b nono>KeHnn 1 ,2 nepe3 
MeTnneHOBbin nnn aTnneHOBbin MOCTnK, a 
\AN\e\cu\ancn b cny^ae HeoSxoAn MOCTn b 
nMnA33onbHOM Konbi^e rpynna NH MO>KeT 6"biTb 
3aMeu4eHa anKnnbHon rpynnon c 1-6 aTOMaMn 
yrnepoAa, cpeHnnanKnnoM nnn u^nKnoamnnoM; 
CBA3aHHoe nepe3 aTOM yrnepoAa 
nnpponnAnHOBoe, nnnepnAHHOBoe nnn 
nnpnAMHOBoe Konbi40, npnneM k nnpnAHHOBOMy 
Konbi4y nepe3 ABa coceAHnx aTOMa yrnepoAa 
MO>KeT 6biTb n pn KOHAeHcn poBa h 4>eHnn, a 
coceAHflfl c aTOMOM a30Ta MeTnneHOBa* rpynna 
b nnpponnAMHOBOM nnn nnnepnAMHOBOM Konbi^e 
MO>KeT 6biTb 3aMeHeHa Kapo"oHnnoM, 
nMnAa3onnAnHAnoHOBaa rpynna, 
He3aMeu4eHHa^ nnn 3aMeLneHHaa anKnnoM, 
c|DeHnnanKnnoM, TeTpaMeTnneHOM, 
neHTaMeTnneHOM nnn reKcaMeTnneHOM, 
nnpnAa3nH-3-OH n AnrnAponnpnAa3nH-3-OH, 
KOTopbie b nono>KeHnn 2 MoryT 6biTb 3aMeiAeHbi 
anKnnoM, He3aMeu^eHHbiM nnn 3aMemeHHbiM 
cfeHnnoM, n AononHnTenbHO b yrnepoAHOM 
CKeneTe 1 nnn 2 anKnnbHbiMn rpynnaMn, 

rpynna R 7 -NR 6 CO NR 5 , rAe R 5 aTOM 
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BOflopofla, ariKnn c 1-8 aToiwaivin ymepoAa, 
u,nKnoariKHJi c 5-7 aTOMaMM ymepofla mjim 
cf)eHnnanKnn; 

R 6 aTOM BOAopoAa, ajiKMJi c 1-8 aTOMaMM 
yrnepofla, ajiKeHun c 3-5 aTOMaiwn yrnepofla, 
0eHnn, cpeHMJiajiKnn mjim u,HKnoanKnn c 5-7 
aTOMaMU ymepofla, 

R 7 aTOM BOAopofla mjim anKnn c 1-6 aTOMaMU 
ymepoAa, 

oamh H3 paAHKanoB R 5l R 6 mjim R 7 mo>kst 
osHanaTb eni^MKJioreKcun mjim ahh^hmjimji, 
R 6 m R 7 BMecTe c h\axop,n[i\\AMcn Me>KAy hmmixi 
aTOMaMM a30Ta 03HanaeT Hepa3BeTBJieHHyro 
ariKmieHMMMHorpynny c 4-6 aTOMaMU ymepoAa, 
mjim R5 m Re coBecTHO 03HaHaioT ariKuneH c 2-4 
aTOMaMM ymepoAa, 1 H, 

3H-XMHa3onnH-2,4-AHOH-3-nn, 
neHTaMeTMneH-OKca3onMH-2-MJi 1 mjim >Ke 
R 1 aTOM BOAopoAa mjim b nono>KeHMM 5, 6 mjim 7 
aTOM cfyropa, xnopa mjim 6poMa, ajiKMJibHafl 
rpynna c 1-4 aTOMaMM ymepoAa, cjyropMeTMTi, 

AMCjDTOpMeTMn MJIM TpMCfDTOpMSTMJi; 

R 2 CBfi3aHHoe nepe3 btom ymepoAa mjim 
MMMHorpynny 5-HJieHHoe reTepoapoMaTMHecKoe 
Koribi40, coAepKaLU.ee MMMHorpynny m aTOM 
KMcnopoAa mjim cepbi, mjim MMMHorpynny m aTOM 
KMcnopoAa, cepbi mjim a30Ta, mjim CBfl3aHHoe 
nepe3 aTOM ymepoAa 6-HJieHHoe 
reTepoapoMaTMHecKoe KOJibup, coAep^amee 1 
mjim 2 aTOMa a30Ta, npMHeM ynoMAHyTbie 
reTepoapoMaTMHecKMe KOJibLja b ymepoAHOM 
CKejieTe MoryT 6biTb 3aMeLU,eHbi ariKMJioM c 1-6 
aTOMaMM ymepoAa mjim dpeHMnajiKMJioM, k 
5-MneHHOMy m 6-HJieHHOMy 

reTepoapoMaTMMecKMM KOJibu,aM npMCoeAMHeHa 
n-nponMneHOBa^, n-6yTMJieHOBafl mjim 
1 ,3-6yTaAMeHMJioBan rpynna nepes ABa 
coceAHMX aTOMa ymepoAa, mjim >Ke 
n-nponMJieHOBaiq mjim n-6yTMTieHOBafl rpynna 
nepe3 MMMHorpynny m coceAH m m aTOM ymepoAa, 
b o6pa30BaBLueMC?i aHenriMpoBaHHOM 
nMpMAMHOBOM KOJibu,e OAHa MeTMHOBas rpynna 
MO>KeT 6biTb 3aMeHeHa aTOMOM a30Ta, 
BMHMJieHOBafi rpynna b nono>KeHMM 3 mjim 4 k 
aTOMy a3QTa o6pa30BaBLuerocfi 
nMnepMAMHOBoro KOJibu,a aTOMOM cepbi , mjim b 

06pa30BaBLlieMC5q aHeJIJlUpOBaHHOM C^eHMJlbHOM 

KOJibi^e OAHa mjim ABe MeTMHOBbie rpynnbi MoryT 
6biTb 3aMeu4eHbi aTOMaMM a30Ta, npMHeM 
ynoM^HyTbie n pM kohaohcm poBa h h bie 
apoMaTMHecKMe mjim reTepoapoMaTMHecKMe 
KOJibua b yrnepoAHOM CKejieTe MoryT 6"biTb 
AonojiHMTejibHO M0H03aMem l eHbi aTOMOM 
0Topa 5 xnopa mjim 6poMa, ajiKMTioM, 

aJIKOKCMJIOM, TMAPOKCMJIOM, qbeHMJIOM, HMTpO, 
aMMHO, aJIKMJiaMMHO, AMaJIKMJiaMMHO, 

an KaHOMJiaMMHO, u,MaHo s KapooKCMJioM, 

anK0KCMKap60HMJ10M, aMMHOKap^OHMJIOM, 
aJlKMJiaMMH0Kap60HMJ10M, 

AMaJlKMJiaMMH0Kap60HMJ10M, CjDTOpMeTMJlOM, 
AMCjDTOpMeTMJIOM, TpMCjDTOpMeTM JIOM , 
aJIKaHOMJIOM, aMUHOCyJIbCjDOHMJIOM, 

ajiKMJiaMMHOcyjibaboHMnoM mjim 
AMaJlKMJiaMMHOCyJlbCtpOHMJIOM, mjim AM3aMem,eHbi 
aTOMaMM CjDTOpa MJIM XJlOpa, MeTMJIOM, 
MeTOKCMJIOM MJIM TMApOKCMJIOM , npMHeM f\B3 
MeTMJIOBblX 3aMeCTMTeJlf1 MOryT 6"blTb CBfl3aHbl 

Apyr c ApyroM b nojio>KeHMM 1,2 nepe3 

MeTMJieHOBbIM MJIM STMJieHOBblM MOCTMK, a 

MMeK)LU,aflCfl b cjiynae Heo6xoAMMOCTM b 
MMMAa30JibH0M KOJibu,e rpynna NH MO>KeT 6biTb 
3aMei_u,eHa ajiKMJibHOM rpynnoM c 1-6 aTOMaMM 
ymepoAa, a>eHMJiajiKMJioM mjim L4MKnoajiKMJioM; 
CBA3aHHoe nepe3 aTOM ymepoAa 
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nMpporiMAMHOBoe, nMnepMAMHOBoe mjim 

nMpMAMHOBOe KOJlbUp, npMHeM K nMpMAMHOBOMy 

KOJibi^y nepe3 A^a coceAH mx aTOMa ymepoAa 
MO>KeT 6biTb n pM KOHAeHCM poBa h cjoeHMJi, a 
coceAH^^ c aTOMOM a30Ta MeTMJieHOBaa rpynna 

B nMppOJIMAMHOBOM HJ1M nunepMAMHOBOM KOJ1bU,e 

MO)KeT 6biTb 3aivieHeHa Kap6oHMJiOM, 

R3 aTOM BOAopoAa, ajiKMJibHafl rpynna c 1-5 
aTOMaMM ymepoAa, b kotopom OAHa 
MeTMJieHOBaa rpynna mo>kgt 6biTb saMeHeHa 
aTOMOM KMCJiopoAa mjim cepbi, MJIM I^MKnoaJlKMJI 
c 3-5 aTOMaMM ymepoAa, 

R4 Kap6oKCMJi, Li.MaHorpynna, 

1 H-TeTpa30JiMJi, 
1 -Tp M c|d e H M J1 - M eT H Jl -TeTpa3 OJl M Jl , 

aJIKOKCMKapSOHMJl C 06LL4MM HMCJIOM aTOMOB 

ymepoAa 2-5, 

ajiKaHcyjibcjDOHmiaMMHOKapeoHUJi, 
apnricyjic|[)OHmiaMHHOKap6oHMJi ) 
Tpn cJdto p m eTa h cyjn befco H M Jl a M M H OKa p6 O H MJ1 , 
npMHeM, ecjiM HMHero APyroro He yKa3aHO, to 
BbiLueynoMflHyTaa ajiKaHOMJibHaa, ariKMJibHafl m 
ajiKOKCMJibHaa nacTM MoryT coAepxoTb 1-3 
aTOMa ymepoAa, a u,MKnoajiKMJibHa?i nacTb 3-7 
aTOMOB ymepoAa, m npMHeM, ecjiM a) R-| aTOM 
BOAopoAa, R 3 H-nponMJi m R4 Kap6oKCMJi, to 
R 2 b nojioxeHMM 6 He 03HanaeT 
3-MeTMJiMMMAa3o[4,5-b]nnpMflMH-2-mi mjim 
S-H-reKcun-MMMAaso^.S-binnpnAHH^-njn, mjim 
ecjiM 6) R-i aTOM BOAopoAa, R3 H-nponMJi mjim 

H-6yTMJl M R4 1 H-TeTpa30JlMJ1, to R 2 b 

nojio>KeHMM 5 mjim 6 He 03HanaeT 
6eH30Kca30Ji-2-MJi, mjim ecjiM b) R-| aTOM 
BOAopoAa, R 3 H-nponMJi m R4 Kap6oKCMJi, to 
R 2 b nojio>KeHMM 5 mjim 6 He 03HanaeT 

1-MeTMJl6eH3MMMAa30JI-2-MJl MJIM B nOJIO>KeHMM 6 

1 H-6yTMJl6eH3MJlMMMAa30Jl-2-MJl, 

1 ,5-AMMeTMJl6eH3HMMAa30J1-2-MJl MJIM 

1 -MeTMJl-5-TpMC|DTOpMeTMJl-6eH3MMMAa30Jl-2-MJl , 

mjim ecjiM r) R-i aTOM BOAopoAa, R 3 H-6yTMfi m 

R4 KapSOKCMJI MJIM 1 H-TeTpa30JlMJl s TO R2 B 

nono>KeHMM 6 He 03HanaeT 

1-MeTMJl6eH3MMMAa30Jl-2-MJl, mjim >Ke ecjiM a) 
R -! aTOM BOAOpOAa, R3 H-6yTMJl M 

R 4 Kap6oKCMJi, to R 2 b nojio>KeHMM 6 He 
03HanaeT 6eH3MMMAa30Ji-2-MJi, CMecfiM mx 1-, 

3-M30MepOB MJIM MHAMBMAyaJlbHblM M30MepaM M 
MX TMAPaTaM M COJlflM, B H3CTHOCTM MX 
C)DM3MOJ10rMHeCKM nepeHOCMMblM COJl^M c 
HeopraHMHecKMMM MJIM OpraHMHeCKMMM 
KMCJIOTaMM MJIM OCHOBaHM^MM, HaXOA^LAMMM 

npMMeHeHMe, HanpMMep, b KanecTBe 
aHTaroHMCTOB aHTMOHTeH3MHa II, cnoco6y 
nonyneHMfl npoM3BOAHbix 6eH3MMMAa30Jia, 
coAep>Kau4eMy ynoM^HyTbie Bem,ecTBa, 
jieKapcTBeHHOMy cpeACTBy m cnoco6y ero 
nonyneHMfl. 

HoBbie coeAMHeHMfl mo>kho nonynaTb no 
cjieAyfOLAMM peaKLiM^M. a) LjMKnMsai^M^ 
coeAMHeHMH o6LAeM cjDopMyjibi (II) 




(II) rAe R-i m R 2 MMeiOT BbiiueyKa3aHHbie 
3HaneHMfl, oamh M3 paAMKajioB X 1 mjim 
Y i03HanaeT rpynny o6u4eM 4)opMyjibi 
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rpynny o6"m,eM ctpopMynbi 
-z -C z 

1 / 2 

NH — R 

3 

npMMeM R 3 m R4 MiweioT BbiujeyKasaHHbie 

R 8 aTOM BOAopofla mjim rpynna R3CO, r^e 
R 3 MMeeT BbnueyKa3aHHbie 3HaMeHmi, 

Z1 M Z2 KOTOpbie MOryT GblTb OflUHaKOBblMH 

mjim pa3JiMHHbiMH, 03HanaK3T HesaMemeHHbie 
mjim 3aMemeHHbie aMMHorpynnbi mjim 
ruflpoKcmibHbie rpynnbi n MepKamorpynnbi, 
He3aMeLneiHHbie mjim 3aMeu4eHHbie hm3ujmmm 
ariKMJibHbiMn rpynnaMM, 

Z 1 n Z 2 BMecTe 03Ha«-iaKrr aTOM Kucnopofla 
mjim cepbi, MMHHorpynny, He3aMem,eHHyK) mjim 
3aMemeHHyK) axiKunbHOM rpynnoM c 1-3 aTOMawn 
yrnepofla, ajiKMJieHAMOKCM- mjim 

ariKMneHflHTHorpynny, Ka^aa c 2-3 aTOMaivin 
yrnepofla, npn^eivi oamh M3 paflWKanoB 
X 1 mjim Y1 AonweH 03HanaTb rpynny o6m,eM 
cjoopMyribi 

-COR CH R^ v MJIM 



3 



N- 




-z _ 

NH— -R 



L4MKnM3au,MK) i4enecoo6pa3HO npoBOAMTb b 
cpeAe pacTBopMTejifi mjim CMecM 
pacTBopMTejieM, TaKMX KaK, HanpMMep, 3TaHon, 
M3onponaHOJi, JieAflHaa yKcycHan KMCJioTa, 
6eH3ori, xnop6eH3on, TOJiyoji, kcmjioji, mMKOJib, 

npOCTOM rJIMKOJIbMOHOMeTMJIOBbIM 3<$Mp, 

npOCTOM AMSTMneHrJlMKOJlbflMMeTMriOBblM GCjDMp, 

cynbcjDOH, AHMeTMJicpopMaMMA, TeTpanMH, mjim b 
M36biTKe Mcnorib3yeMoro An* nonyneHMfl 
coeAMHeHM^ o6LU,eM cfcopMynbi II areHTa 
au,MJiMpoBaHHafl, HanpMMep, b 

COOTBeTCTByjOLL^eM HMTpMJie, aHTMApMAe, 
rajiOMAaHTMAPMAe, cjiokhom acjDMpe mjim aiviMAe, 
HanpMMep, npM TeMnepaType 0-250°C, OAHaKO 
npeAno>-iTMTeribHO npM TeMnepaType KMneHMfl 
peaKi^MOHHOM CMecM, b cnynae Heo6xoAMMOCTM 
b npMcyTCTBMM areHTa KOHAeHcau,MM, TaKoro 
KaK, HanpMMep, xnopoKMCb cfcocctpopa, 
TMOHMnxnopMA, cyribc(DypMnxnopMA ; cepHaa 
KMcnoTa, n-TonyoncyribcipoKMcnoTa, 
MeTaHcynbctpoKMcnoTa, cormHaa KMcnoTa, 
dpoedpopnan KMcnoTa, nonMc|Docc|DopHafl KucnoTa, 
yKcycHbiM aHTMApMA, mjim b cny-iae 
Heo6XOAMMOCTM TaiOKe b npMcyTCTBMM 
ocHOBaHMn, HanpMMep, GTMJiaTa mjim 
TpeT-6yTMJ~iaTa KariMfl. OAHaKO LJ l MKriM3aLJ l MK) 
mo>kho TaiOKe ocym,ecTBJi?iTb 6e3 npMMeHeHM^ 
pacTBopMTena n/Mnn areHTa KOHAeHcaunn. 

OAHaKO OCOOeHHO BblTOAH bIM BapMaHT 

ocyLAecTBneHMfl peaKUMM 3aKJiK)HaeTCfl b tom, 
hto coeAMHeHMe o6~mei7i cfopMyjibi II o6pa3yK)T b 

peaKL^MOHHOM CMeCM nyTeM BOCCTaHOBJieHMfl 
COOTBeTCTBytOLJ4erO O-HMTpO-aMMHOCOeAMHeHMfl , 

b criyMae Heo6xoAMMOCTM b npMcyTCTBMM 
Kap6oHOBOM KMcnoTbi o6u^eM ctpopMynu 
R 3COOH, mjim nyTeM ai_i,MJiMpoBaHMfl 
cooTBeTCTByjOLAero o-AMaMMHOCoeAMHeHMfi . 
riocne npeKpaLAeHMa BoccTaHOBJieHMfl 
HMTporpynnbi Ha CTaAMM o6pa30BaHMfl 
rMAPOKCMJiaMMHa nojiynatoT npM nooneAyHDLAeM 
u.MKJiMsau.MM N-okcma coeAMHeHMfl o6m,eM 

Cf)OpMyJ1bl I, KOTOpbIM 3aTeM BOCCTaHOBfieHMeM 

nepeBOA^T b cooTBeTCTByhom.ee coeAMHeHMe 
oGujeM ctpopMyribi I. 
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nooneAytoLnee BoccTaHOBJieHMe 
nonyneHHoro N-OKCMAa cfcopMynbi I 
npeAnoHTMTenbHO npoBOA^T b cpeAe 
pacTBopMTena, TaKoro KaK, HanpMMep, BOAa, 
CMecb boan m GTaHona, MeTaHon, JieAflHaa 

yKCyCHafl KMCJIOTa, CJlOKHbIM 3TMJ10BblM 3Cf)Mp 
yKCyCHOM KMCJIOTbl MJIM AHMeTMJICjDOpMaMMA, 

boaopoaom b npMcyTCTBMM KaTanM3aTopa 
TMApMpoBaHMfi, TaKoro KaK, HanpMMep, HMKenb 
PeHea, njiaTMHa mjim nannaAMM Ha yrne, 
MeTannaMM, HanpMMep >Kene30M, otiobom mjim 

I^MHKOM B npMcyTCTBMM KMCJIOTbl, HanpMMep 
yKCyCHOM KMCJIOTbl, COJ-lflHOM KMCJIOTbl MJIM 

cepHOM KMCJIOTbl, cojiflMM, HanpMMep 
cyjibctpaTOM >Kejie3a (II), xjiopmaom ojioBa (II) 

MJIM AUTMOHMTOM HaTpMFI, MJIM TMApa3MHOM B 

npMcyTCTBMM HMKena PeHes, npM TeMnepaType 
0-50°C, OAHaKO npeAnoHTMTenbHO npM 
KOMHaTHOM TeMnepaType. 6) B3aMMOAeMCTBMe 
6eH3MMMfla30Jia o6LU,eM c|3opMyribi (III) 

R. y^. J** R3 




(III) i~Ae R-i m R 3 MMeioT BbiLueyKa3aHHbie 

3HaHeHMfl, C GMCjDeHMJlbHblM coeAMHeHMeM 
o6m l eM cjDopMyribi (IV) 

Z3-CH K 




(IV) rAe R4 MMeeT BbiujeyKa3aHHbie 
SHa^eHMfl, 

Z 3 HyKJieo4)MJibHa5i yAaji^eMa^ rpynna, KaK 
aTOM rajioreHa, HanpMMep aTOM xnopa, 6poMa 
mjim MOAa, mjim 3aMeLLi,eHHafl 
cyjibcjDOHMnoKCM rpynna, HanpMMep 
MeTaHcyjibcjDOHmioKCM, cjDeHnncyiibcjDOHnnoKCM, 
n -TOJiy OJl Cyjl bC(DOH m ji o kcm . 

PeaKU,MK) i4enecoo6pa3HO npoBOAMTb b 
cpeAe pacTBopMTejifi mjim CMecM 
pacTBopMTeneM, TaKMX KaK, HanpMMep, 

MeTMJieHXJlOpMA, npOCTOM AUSTMJlOBblM 3Cf3Mp, 

TeTparnAPOcjDypaH, AMOKcaH, 

AMMeTMJlCyJlbCipOKCMA, AHMeTMJlCjDOpMaMMA MJIM 

6eH3on, b cjiynae Heo6xoAM moctm b 
npMcyTCTBMM CB^sbiBaHDLAero KMcnoTy cpeACTBa, 
HanpMMep Kap6oHaTa HaTpMfl mjim KajiMfi, 

TMAPOOKMCM HaTpM^, TpeT-6yTMJiaTa KaJIMfl, 

TpMSTMJiaMMHa mjim nMpMAMHa, npM^eM 

TPM3TMJ13MMH M nMpMAMH OAHOBpeMeHHO MO>KHO 

TaiOKe McnoribsoBaTb b Ka^ecTBe pacTBopMTeji?i , 
npeAnoHTMTenbHO npM TeMnepaTypax 0-100°C : 
HanpMMep, npM TeMnepaTypax ot KOMHaTHOM ao 

50°C. 

B pe3yribTaTe peaKU,MM nojiynafOT CMecb 1- m 
3-M30Mep0B, KOTOpyfO 3aTeM mo>kho pa3AeriflTb 
Ha cooTBeTCTByioLJ4Me 1- m 3-M30Mepbi, 
xpoMaTorpactpMeM npM Mcnorib30BaHMM 
HOCMTena, HanpMMep CMJiMKarerifi mjim okmcm 

aJ1K)MMHMfl. 

b) flnfl nojiyneHMfl coeAHHeHM^ o^meM 
ctpopMyjibi I, TAe R4 o3HanaeT Kap6oKcmi. 

TMAPOJ1M3, TepMOJlM3 MJIM TMAPOreHOJlM3 

coeAMHeHMe o6u4eii cfcopMynbi V 
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(V) r^e R-i R3 HMefOT BbiujeyKa3aHHbie 
3HaHeHM5R, a paflUKan R 4 03HanaeT rpynny, 
nepeBOflMMyra b Kap6oKcnri. 

TaK, HanpMMep, cjDyHKi4MOHaribHbie 
npoM3BOAHbie Kap6oKcnnbHOM rpynnbi, 
HanpMMep He3aMeLH,eHHbie mum 3aMem,eHHbie 
aMMAbi, cno>KHbie acjDMpbi, cno>KHbie TMoribHbie 

SCjDMpbl, CJIOKHOM OpTOSCtDMp, npOCTOM 
MMMHOOCjDMp, aMMflMHbl, aHTMflpMflbl, HMTpMJlbHafl 

mj~im TeTpa3onnribHafl rpynna, mo>kho nepeBecTM 
nocpeACTBOM rMAporiM3a b KapooKCMJibHyio 
rpynny, cno>KHbie acfwpbi c TpeTMMHbiM cnMpTOM, 
HanpMMep, CTio>KHbiM TpeToyrioBbiM 3Q>ip, 
nocpeACTBOM TepivioriM3a b KapooKCMJibHyio 
rpynny, a cno>KHbiM sdpwp c apajmaHonoM, 
HanpMMep, cnoxHbiM 6eH3MJioBbiM o0Mp, 
nocpeACTBOM rMAporeHoriM3a b KapooKCMJibHyio 
rpynny. 

l~MAPonM3 L4eriecoo6pa3HO npoBOAMTb mjim b 
npucyTCTBMn KucnoTbi, HanpMMep cojiaHOM 

KMCJIOTbl, CepHOM KMCJIOTbl, C|DOCC)DOpHOM 
KMCJIOTbl, TpMXflOpyKCyCHOM KUCJIOTbl MJIM 
TpMCflTOpyKCyCHOM KMCJIOTbl, MJ1M B npMCyTCTBMM 

ocHOBaHun, HanpMMep tmapookmcm HaTpMa mjim 
rMApooKMCM KariMa, b cpeAe npMroAHoro 
pacTBopnTena, TaKoro KaK, HanpMMep, BOAa, 
CMecb BOAbi m MeTaHOJia, STaHOTi, CMecb BOAbi n 
3TaHOJia, CMecb boan m M3onponaHOJia mjih 
CMecb BOAbi m AHOKcaHa, npw TeMnepaType ot 
-10 ao 120°C, HanpMMep, npM TeMnepaType ot 
KOMHaTHOM ao TeMnepaTypbi KMneHMH 

peaKL4MOHHOM CMeCM. l~lpM rMAPOJlM3e B 

npMcyTCTBMM opraHMHecKOM KMCJIOTbl, HanpMMep 

TpMXJIOpyKCyCHOM KMCJIOTbl MJIM 

TpMCjDTOpyKCyCHOM KMCJIOTbl, MMeHDLL^MeCfl B 

cnynae hbooxoammoctm cnMpTOBbie 

rMApoKCMJibHbie rpynnbi MoryT OAHOBpeMeHHO 
nepeBOAMTbc^ b cooTBeTCTByioLLryio 
a u,mtiokcm rpynny, HanpMMep 
TpMcjDTopai^eTOKCii rpynny. 

Ecjim R4 b coeAMHeHMM qbopMyribi V 
03HanaeT mMaHorpynny mjim aMMHOKapSoHMJi, to 
3tm rpynnbi mo>kho TaioKe nepeBOAMTb b 
Kap6oKCMJibHyio rpynny o6pa6oTKOM hmtpmtom, 
HanpMMep hmtpmtom HaTpMfl, b npMcyTCTBMM 

KMCJIOTbl, HanpMMep CepHOM" KUCJIOTbl, KOTOpyrO 

i^ejiecoo6pa3HO OAHOBpeMeHHO Mcnonb30BaTb b 
KanecTBe pacTBopMTejifl, npM TeMne- paType 

0-50°C. 

ECJIM R4 B coeAMHeHMM cjDopMyjibi V 
03HanaeT, HanpMMep, TpeT-oyTMJioKCMKapooHMJi, 
to TpeT-6yTMJioByKD rpynny mo>kho TaioKe 
CHMMaTb nyTeM TepMOJiM3a, b cjiynae 
Heo6xoAMMOCTM b cpeAe MHepTHoro 
pacTBopMTena, TaKoro KaK, HanpMMep, 

MeTMJieHXJIOpMA, XJ10pOC(DOpM, 6eH30Jl, TOJiyOJl, 

TeTparMApocpypaH mjim A^OKcaH, 

npeAnoHTMTejibHO b npMcyTCTBMH 

KaTaJIMTMHeCKOrO KOJIMHeCTBa KMCJIOTbl, 

HanpMMep n-TOJiyojicyjibc)DOKMCJioTbi, cepHOM 

KMCJIOTbl, C^OCCjDOpHOM KMCJIOTbl MJIM 

nOJlMCf)OCC(DOpHOM KMCJIOTbl, npeAnoHTMTejibHo 
npM TeMnepaType KMneHM^ Mcnorib3yeMoro 
pacTBopMTerifi, HanpMMep npM TeMnepaType 
40-100°C. 

Ecjih R 4 ' b coeAMHeHUM cpopMyribi V 
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03HanaeT, HanpMMep, 6eH3MnoKCMKap6oHMJi, to 
6eH3MJibHyio rpynny mo>kho TaioKe OTLU,enjiflTb 
rnAPoreHOJiM30M b npMcyTCTBMM KaTanM3aTopa 
ruflpupoBaHMfi, TaKoro KaK, HanpMMep, nannaAMM 
Ha yrjie, b cpeAe npMroAHoro pacTBopMTenfl, 
TaKoro KaK, HanpMMep, MeTaHon, STaHOTi, CMecb 
3TaHoria m BOAbi, neAaHaa yKcycHan KMCJiOTa, 

CJlOKHbIM 3TMJ10BblM SCflMp yKCyCHOM KMCJIOTbl, 

AMOKCaH MJIM AHivieTMJiclDopMaMMA, 

npeAnoHTMTeribHO npM TeMnepaType 0-50 °C, 
HanpMMep npM komh3thom TeMnepaType, m 
AaBJieHMM BOAopoAa 1-5 6ap. l~lpM 
rnAPoreHOJin3e MoryT OAHOBpeMeHHO 
BoccTaHaBJiMBaTbCfl m APyrMe paAHKanbi, 
HanpMMep HMTporpynna ao aMMHorpynnbi mjim 
6eH3MJioKCM rpynna ao rMAPOKCMJibHOM rpynnbi, 
mjim BMHMJiMAeHOBaa rpynna ao 
cooTBeTCTByiou^eM ajiKMJiMAeHOBOM rpynnbi, mjim 
rpynna kopmhhom KMcnoTbi ao cooTBeTCTByioLneM 
cjDeHUJi-nponMOHOBOKMCJioM rpynnbi, mjim 
3aMeH?ieTca aTOMaMM BOAopoAa, HanpMMep 
aTOM rajioreHa aTOMOM BOAopoAa. r) flrm 
nonyneHMfl coeAMHeHMM o6u4eM cjDopMyribi I, rAe 
R4 03HanaeT 1 H-TeTpa3onnjibHyro rpynny: 

CHHTMe 3au4HTHoro paAMKana c coeAMHeHMM 
o6meM cpopMyribi VI 




(VI) rAe R1, R2 m R3 MMeioT BbiLueyKa3aHHbie 
3HaneHna m R4" 03HanaeT 1 H-TeTpa3oriMJibHyK) 
rpynny, MMefomyio sau^MTHbiM paAMKan b 

nOJIOKeHMM 1 v\nv\ 3. 

B Ka^ecTBe 3aLii,MTHoro paAMKana 
Mcnojib3yfOT, HanpMMep, TpMqbeHMJiMeTMJi, 

TpM6yTMJ10J10BO HJ1M TpMCjDeHmiOJIOBO. 

CHfiTMe Mcnojib3yeMoro sau^MTHoro 
paAMKajia npoBOA^T b npMcyTCTBMM 
rajioreHnpoBaHHoro ymeBOAopoAa, 
npeAnoHTMTejibHO b npMcyTCTBMM 

XJlOpMCTOBOAOpOAa, B npMcyTCTBMM OCHOBaHMfl, 

HanpMMep tmapookhcm HaTpMa mjih cnMpTOBoro 
aMMMaKa, b cpeAe npMroAHoro pacTBopMTejia, 
HanpMMep MeTHJieHXJiopMAa, MeTaHOJia, CMecM 
MeTaHOJia n aMMMaKa, STaHona mjim 
M3onDonaHOJia, npM TeMnepaType ot 0 ao 
100 °C, OAHaKO npeAnoHTMTejibHO npM 
KOMH3THOM TeMnepaType, mjim >Ke, ecjiM 
peaKU,Mio npoBOA^T b npMcyTCTBMM cnwpTOBoro 
aMMMaKa, to npM noBbinieHHOM TeMnepaType, 
HanpMMep npM TeMnepaType 100-150°C, 
npeAnoHTHTejibHO npM TeMnepaType 
120-140 °C. a) firm nojiyHeHMfl coeAMHeHMM 
oSu^eM cjDopMyjibi I, rAe R 4 03HanaeT 
1 H-TeTpa30JiMJi. 

B3aMMOAeiiCTBMe coeAMHeHMM o6u4eM 
cjDopMyjibi VII 
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(VII) rAe R1 R3 MMeioT BbiLueyKa3aHHbie 
3\-\a^e\-\v\9\ 

C a30TMCTOBOAOpOAHOM KMCJIOTbl MJIM ee 
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cormMH. 

PeaKUHK) npeflnoHTHTenbHO npoBOA^T b 
cpeAe HHepTHoro pacTBopHTena, TaKoro kbk, 
Hanpniviep, 6eH3on, Tonyon uinw 
flUMeTMncjDopMaMMA, npn TeivinepaType 
80-150 °C, npeflnoHTHTeribHO npn 125°C. Upw 
3tom nocTynaioT cneflyfOLHHM oo~pa30M. Bo 
BpeMfi peaKi^nn a30THCTOBOAopoAHyjo KucnoTy 
BbicBo6o>KAaK3T H3 a3Hfla menoMHoro MeTarina, 
Hanpniviep a3MAa HaTpi/ifi, b npucyTCTBHn cna6ow 
KucnoTbi, Hanpniviep xnopwAa aMMOHMfl, win Me 
TeTpa3onnAHyK) corib, nonynaeMyro b 
peaKunoHHOM CMecM b pe3ynbTaTe 
B3anMOAeCiCTBMfl c con bio a30TMCTOBOAopoAHOfi 
KucnoTbi, npeAnoHTMTeribHO a3HAOM ariKDMMHMfl 
v\nv\ Tpn6yTnnonoBa, KOTopbiM o6pa3yeTca b 
peaKi^MOHHOM cm ecu nyTeiw peaKi^nn xnopnAa 
arihOMHHM5q nnn Tpn6yTnnonoBa c a3MAOM 
menoMHoro MeTarina, HanpuMep a3MAOM HaTpwa, 
3aTeM BbicBo6o>KAaKDT nyTeM noAKncneHnn 
pa36aBneHHOM KwcnoToFi, HanpnMep, 2h. 
con^HoPi KMcnoToPi nnn 2h. cepHofi KwcnoToPi. e) 
flna nonyneHMfl cobauhbhum cfropMynbi I, tab 
R 2 03HanaBT MMMAa30[1 ,2-a]-nfipnAHH-2-nn, 
MMMfla3o[1 ,2-] nnpnMHA^H-2-nn, 
MMMAa3o[1 ,2-c]nnpMMHAMH-2-Mn, HMMfla3o[1 ,2-a] 
nnpa3MH- 2-nn, HMHAa3o[1 ,2-b]nnpnAa3HH-2-nn 
nnn HMMfla3o[2,1-b]Twa3on-6-nn: 

B3aMMOABMCTBM6 COBAHHBHH5R 0&U\B\A CjDOpMynbl 
VIII 
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(VIII) rAe oai^ih M3 paA^KanoB A, B, C unH 
D 03HanaeT MBTMHOByra rpynny nnn aTOM a30Ta, 
a ocTanbHbie paflMKanbi A, B, C v\nv\ D 03HanaioT 
MBTMHOBbiB rpynnbi, win >ks A n B 03HanaK)T 
MBTMHOBbiB rpynnbi, a rpynna -C=D aTOM cspbi, 

R g aTOM BOAopoAa, cjrropa, xnopa nnn 
6poMa, anKnn, anKOKCun, ruAPOKCun, cjDBHun, 
HUTpo, aMMHO, anKunaMMHO, AHanKMnaMHHO, 
anKaHonnaMMHO, 141/iaHO, KapooKCwn, 

anKOKCMKap6oHnn, aMMHOKap6oHnn, 
anKnnaMMHOKap6oHnn, 
AnanKMnaMMHOKap6oHnn 3 TpMcjrropMeTwn, 
anKaHonn, aMimocyn bcj^om/in, 
anKMnaMMHOcynbcfjoHun nnn 
AnanKMnaMMHocynbcjDOHun, 

Rio aTOM BOAopoAa, cjDTopa nnn xnopa, 
Men/in, MeTOKCkin kinn rkiAPOKCun, npuMeM ecnn 

Rg M R 10 03HaHaKDT COCBAHMB MBTHnbHblS 

rpynnbi, to nocneAHne MoryT 6"biTb CBfl3aHbi Apyr 
c APyroM MGTwneHOM v\nv\ STwneHOM, 
c coeAHHeHweM o&\i\ev\ cjDopMynbi IX 



Z4-CH2-CR 




(IX) TAB R-], R3 H R4 HMSHDT BblLUByKa3aHHblS 

3Ha4eHna; 

Z4 HyKneocf)MnbHa5q yAanaeMaa rpynna, 
HanpuMep aTOM ranoreHa, b HacTHOCTW xnopa 
nnn 6poMa. 

PsaKI^MHD L|sn6coo6pa3HO npOBOAMTb B 
cpBAB pacTBopnTsn?i nnn cmscm 
pacTBopnTsnBM , TaKnx KaK, HanpuMsp, 3TaHon, 
M3onponaHon, 6eH3on, rnnKonb, npocTow 
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mUKOnMO- HOMBTI/inOBbM SCjDMp, 

AMMBTuncjDopMaMMA nnn A^OKcaH, HanpuMBp, 
npn TBMnspaTyps 0-150°C, npsAnoHTHTBnbHO 
npn TeMnspaTyps 20-1 00°C. OAHaKO pBaKi^nio 

MO>KHO TaiOKS npOBOAMTb 6S3 npMMSHBHUfl 

pacTBopnTsna. 

>k) flnfl nonyHBHM^ cobauhbhmm o6labm 
c(DopMynbi I, tab R 2 03HanaBT 
6sH3i/iMHAa3on-2-nn, 
HMMAa3o[4,5-b]nMpMAHH-2-Mn, 
MMMAa3o[4 3 5-c]nnpLiAHH-2-Mn, MMMAa3o[4,5-b] 
nMpa3MH-2-nn, MMi/iAa3o[4,5-c] nnpnAa3WH-2-nn, 
HMMAa3o[4 ; 5-d]nnpMAa3MH-2-Mn hum nypnH-8-nii: 

L(nKnn3ai4n?i coeAMHeHna o6u^eM cfopMynbi 

c 

1 2 

(X) rpa Honb, oamh nnn Asa paAMKana A^, 
B 1, C-| nnn D-| 03Ha^aeT aTOM a30Ta, a 
ocTanbHbie paAMKanbi MeTMHOBbie rpynnbi, 

R-11 aTOM BOAopoAa, cpTopa, xnopa nnn 
6poMa, anKnn, anKOKCun, ruppoKcwn, cfeHun, 
HUTpo, aMMHO, anKunaMMHO, AnanKunaMMHO, 
anKaHonnaMHHO, i^naHO, Kap6oKcnn, 

anKOKCHKap6oHnn, aMMHOKap6oHnn, 
anKnnaMHHOKap6oHnn, 
flnanKnnaMMHOKap6oHMn , TpMcj^TopMeTMn, 
anKaHOMn, aMMHOcynbcjDOHMn, 
anKnnaMHHOcynbc(DOHMn v\nv\ 
AnanKunaMMHOcynbcjDOHun, 

R 12 aTOM BOAopoAa, cjDTopa nnn xnopa, 
MBTi/in, MSTOKCun nnn ruApoKcun, 

oahh H3 paAHKanoB X 2 nnn Y 2 03HanaBT 
rpynny R 13 NH, a Apyrofi rpynny o6labm 
cf:opMynbi 




TAB R-], R 3 ]A R4 MMSIOT BblLUSyKa3aHHbl6 

3HaneHMfi, 

oahh H3 paAHKanoB R-13 v\ R14 03HanasT 
aTOM BOAopoAa, a Apyrow aTOM BOAopoAa, 
anKnn c 1-6 aTOMaMM yrnepoAa Mnn 
i^MKnoanKnn, 

Z 5 H Z 6l KOTOpbIS MOryT 6blTb OAMHaKOBbIMM 
\AH\A pa3nMMHblMH, 03HaHaiOT H63aMSLHBHHbl6 

nnki 3aMSLHBHHbis aMMHorpynnbi v\n\A ruApoKc^n 
h MspKanTorpynnbi, HS3aMSLASHHbis nnn 
3aM6LA6HHbiB HM3LUMMH anKunbHbiMM rpynnaMM, 
nnn Z 5 v\ Z 6 BMecTe 03HanaK)T aTOM KucnopoAa 
v\nv\ cepbi, MMMHorpynny, HesaMemeHHyra unw 
3aMeLAeHHyio anKHnoM c 1-3 aTOMaMH yrnepoAa, 
anKHneHAHOKCH- m anKHneHAHTMorpynnbi, 
Ka>KAafi c 2 wn^i 3 aTOMawin yrnepofla, 

c nocneAyNDLAMM, b cnynae Heo6xoAHMOCTH, 
rnAponn30M. 

L4nKnn3ai_|HKJ npoBOA^T b cpeA© 
pacTBopMTenfi v\n\A cmscm pacTBopMTeneM, TaKMX 
KaK, HanpuMep, 3TaHon, M3onponaHon, neAfiHaa 
yKcycHaa KucnoTa, 6eH3on, xnop6eH3on, 
Tonyon, Kcunon, rnHKonb, npocToPi 
mHKOnbMOHOMeTMnOBblM 30np, npocTOM 
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flusTMJieHrnnKoribflUMeTMJioBbM sctpnp, 
cyjibcjDonaH, AHMeTHJicjDopMaMHA, TeTpajiHH, hjih 
b M36biTKe ncnorib3yeMoro A~ifl nonyneHH^ 
coeAHHeHMjq o6Lnen a>opMyribi X areHTa 
ai4HJinpoBaHHfl, HanpHMep b cooTBeTCTByioLneM 
HHTpnjie, aHTMApMfle, ranoreHaHrnApMfle, 
cjio>khom 3cf)npe hjih aMHAe, Hanpmviep, npn 
TeMnepaType 0-250°C, npeAnoHTHTenbHO npn 
TeMnepaType KnneHHfl peaKU,HOHHOH CMecn, b 
cnynae HeooxoAHMOCTH b npncyTCTBHH areHTa 
KOHAeHcai^HM, TaKoro KaK, HanpHMep, 
OKCMXJiopHA qboccjDopa, TMOHMJIXnopHA, 
cyjibcj3ypnjixjiopMA, cepHafl KncjioTa, 
n-TOJiyoncyribcjDOKMcnoTa, 
MeTaHcyribcjDOKHCJioTa, cormHaa KHcnoTa, 
dpoedpopnan KMcnoTa, noriMc^occjDopHafl KHcnoTa, 
yKcycHbiM aHTMApuA, hjih, b cnyMae 
HeoGxoAHMOCTM TaioKe b npncyTCTBHH 
ocHOBaHH?i 3 TaKoro KaK, HanpHMep, STnnaT 
Kan ha hjih TpeT-6yTMJiaT KajiHfi. OAHaKo 
l4HKJlH3aU 1 HHD mo>kho TaioKe ocymecTBTiflTb 6e3 
npHMeHeHM^ pacTBopnTejifl h/hjih areHTa 

KOHAeHCai-^HM. 

OcoSeHHO i4enecoo6pa3HO npoBOAMTb 
peaKUMK), o6pa3ya coeAHHeHMe oSLnen 
cf)opMyj~ibi X b peaKi^HOHHOM CMecH nyTeM 

BOCCTaHOBJieHHfl COOTBeTCTByhOLHerO 

o-HMTpo-aMHHOcoeAHHeHH?i, b cnyMae 

Heo6xOAHMOCTM B npHCyTCTBHM Kap60HOBOH 

KHcnoTbi o6m,eH crpopMynbi XI 
HOOC R 




N 

I 

CH 



(XI) rAe R-|, R 3 n R 4 HMeioT BbiLueyKa3aHHbie 
hjih nyTeM au,HnnpoBaHHfl 

COOTBeTCTByHDLi^erO 0-AMaMHHOCOeAHHeHH5R 

KapGoHOBoPi KMCJioTOM o6mefi cjDopMyribi XI. 

riocjie npeKpau^eHMfl BoccTaHOBJieHHfl 
HMTporpynnbi Ha CTaAHH o6pa30BaHMfl 
rMApoKCMJiaMMHa npn noon eAyfo men 

i4HKJiH3ai4MM nonynaiOT N-okcha coeAHHeHHfl 
o6in,e\A cjDopMyribi I, KOTopbin saTeM nyTeM 
BoccTaHOBfieHM?! nepeBOA^T b 
cooTBeTCTByroiAee coeAHHeHne o6LU,eH 
cf)opMynbi I. 

riocrieAyK)LJ4ee BoccTa h o bj~i e h h e 
nonynaeMoro TaKHM o6pa30M N-OKCHAa 
npeAnoHTHTeribHO npoBOA^T b cpeAe 
pacTBopHTena, TaKoro KaK, HanpHMep, BOAa, 
CMecb boan h STaHona, MeTaHOJi, JieAflHaa 
yKcycHas KncnoTa, cno>KHbiH STnnoBbin sctpnp 

yKCyCHOH KHCJIOTbl HJIH AHMeTHTlCjDOpMaMHA, 

boaopoaom b npHcyTCTBHH KaTariH3aTopa 
rHApnpoBaHHfl, HanpHMep HHKej-m PaHea, 
nnaTHHbi, nannaAHfl Ha yme, MeTannaMH, 
HanpHMep wejiesoM, ojiobom hjih u,hhkom, b 
npHcyTCTBHH KHcnoTbi, HanpHMep, yKcycHOH 

KHCJIOTbl, COJlflHOH KHCJIOTbl HJIH cepHOH 

khcjiotn, cojiflMH, HanpHMep cyjibcpaTOM 
>Kejie3a (II), xjiophaom oroBa (II) hjih 

AHTHOHHTOM HaTpHfl, HJIH THApa3HHOM B 

npncyTCTBHH HHKerm PaHea, npn TeMnepaType 
0-50°C, OAHaKo npeAnoHTHTeribHO npn 
KOMH3THOM TeMnepaType. 

riocjieAywu^HH THAPOJ1H3 L|ejiecoo6pa3HO 

npOBOAHTb HJIH B npHcyTCTBHH KHCJIOTbl, 
HanpHMep COJIflHOH KHCJIOTbl, CepHOH KHCJIOTbl, 
Cf)OCC|30pHOH KHCJIOTbl, TpHXJlOpyKCyCHOH 
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KHCJIOTbl HJIH TpHCjDTOpyKCyCHOH KHCJIOTbl, HJIH B 

npncyTCTBHH ocHOBaHHfl, HanpHMep thapookhch 
HaTpnfl hjih Kan ha, b cpeAe npnroAHoro 
pacTBopHTena, HanpHMep BOAbi, CMecn boan h 
MeTaHOJia, STaHona, CMecn boan h STaHona, 
CMecn BOAbi h H3onponaHona hjih A^OKcaHa, 
npn TeMnepaType ot 10 flo 120°C, HanpHMep 
npn TeMnepaType ot komh3thoh ao 
TeMnepaTypbi KnneHHfl peaKU,HOHHOH CMecn. 
npn rHAporiH3e b npncyTCTBHH opraHnnecKon 
KHCJIOTbl, HanpHMep TpnxnopyKcycHOH khcjiotn 

HJIH TpHCjDTOpyKCyCHOH KHCJIOTbl, HMefOLUHeCfl B 

cjiynae HeoGxoAH mocth cnnpTOBbie 

rHApoKcnrpynnbi OAHOBpeMeHHO MoryT 
nepeBOAMTbcs b cooTBeTCTByfomyro 
au,HJioKCHrpynny, HanpHMep 
TpHcjDTopaLieTOKCHrpynny. 3) flna nojiyHeHHfl 
coeAHHeHHH o^iAen cpopMyribi I, rAe 
R2 03HanaeT pyi rHApo-nn pHA£i3H h-3-oh h 
nnpHAa3HH-3-OH, KOTopbie b nojio>KeHHH 2 mop/t 
HMeTb ajiKHJi c 1-3 aTOMaMH ymepoAa, 
He3aMeiAeHHbiPi hjih 3aMeLU,eHHbiH cpeHHJibHOH 
rpynnoH, hjih b ymepoAHOM CKejieTe MoryT 6biTb 
3aMeu4eHbi oahoh hjih AByM^ ajiKHJibHbiMH 
rpynnaMH c 1-3 aTOMaMH ymepoAa. 

B3aHMOAencTBHe KapSoHOBOH khcjiotn 
o6m,eH cjDopMyjibi XII 

HOOC-E-CO 

R 




(XII) rAe R 1; R 3 h R4 HMehOT BbiLiieyKa3aHHbie 
3HaneHMyi 

E GTHJieH h 3TeHHJieH, He3aMemeHHbie hjih 
3aMem,eHHbie oahoh hjih AByMfl ajiKHJibHbiMH 
rpynnaMH c 1-3 aTOMaMH ymepoAa, 

hjih ee peaKi_|HOHHOcnoco6Horo 

npoH3BOAHoro, TaKoro KaK, HanpHMep, cno>KHbiH 
3cf)Hp, aMHA hjih rajiOHAaHTHApHA, c 
rnApa3HHOM o6m,eM cjDopMyjibi XIII 

H2N NHR15, (XIII) rAe R15 aTOM BOAopoAa 
hjih ajiKHJi c 1-3 aTOMaMH ymepoAa, 
He3aMeiAeHHbiH hjih 3aMem,eHHbiH cjDeHMJioM. 

PeaKi^Hfo i4enecoo6pa3HO npoBOAHTb b 
cpeAe pacTBopHTejin, HanpHMep MeTaHOJia, 
3TaHOJia, H3onponaHOJia, JieAfiHOH yKcycHOH 

KHCJIOTbl, nponHOHOBOH KHCJIOTbl, H/HJ1H B 

H36biTKe Hcnojib3yeMoro rHApa3MHa hjih ero 
rHApaTa npn TeMnepaType 0-200°C, HanpHMep 
20-1 50°C, npeAnoHTHTejibHO npn TeMnepaType 
KnneHHfl peaKi_i,HOHHOH CMecn, h b cjiynae 

HeoSxOAH MOCTH B npHcyTCTBHH KHCJIOTbl, 
HanpHMep CepHOH KHCJIOTbl HJIH 

n-TonyojicyjibctpoKHCJioTbi, b KanecTBe areHTa 
KOHAeHcai^HH. OAHaKo peaKUHHD mo>kho 
npoBOAHTb TaioKe 6e3 npHMeHeHHfi 
pacTBopHTensq. 

npn npoBeAeHHH BbiLueonHcaHHbix peaKi4HH 
HMeKom,Hecfi b cjiynae HeoSxoAH mocth 
peaKU,HOHHOcnoco6Hbie rpynnbi, HanpHMep 
rHAPOKCHJi, aMHHO- hjih ajiKHJiaMHHorpynna, 
MoryT 6"biTb 3aL4HU4eHbi bo BpeMS peaKU,HH 
o6bHHbiMH 3aLU,n"rHbiMH rpynnaMH, KOTopbie 
nocjie peaKUHH mo>kho onyiTb OTLnenji^Tb. 

B KanecTBe 3amHTHOH rpynnbi aji^ 

THApOKCHJia MO>KHO, HanpHMep, MCnOJlb30BaTb 
TpHMeTHJICHJIHJl, 6eH30HJ1, MeTHJl, 3THJ1, 

TpeT-6yTHJi, 6eH3HJi hjih TeTparHAponnpaHnji, a 
b Ka^ecTBe 3amHTHOH rpynnbi Ana aMHHO-, 
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ariKunaMMHO- n MMMHorpynn au^Ti/m, 6eH30nn, 
3TOKCMKap6oHnn, 6eH3nn. 

nocne,qyioLi^ee b cnynae Heo6xoflHMOCTH 
CHflTue ncnonb3yeMOM 3am,MTHOM rpynnbi 
ocyu^scTBnflKDT npenMyu4ecTBeHHO nyTeM 
rMflponn3a b cpefle BOflHoro pacTBopnTena, 
TaKoro KaK 3 HanpMMep, BOfla, CMecb 
M3onponaHoria n BOAbi , civiecb 

TeTparnAPOcf^ypaHa m BOflbi hjim civiecb flMOKcaHa 

M BOflbi, B npMCyTCTBUM KMCTlOTbl, TaKOM K3K, 

HanpMMep, cormHafl KucnoTa mjim cepHan 
KucnoTa, mjim b npucyTCTBMH uj,enoHHoro 
ocHOBaHUfi, TaKoro KaK, HanpMMep, ruflpooKMCb 
HaTpufl mjim ruflpooKucb Kanufi, npn 
TeMnepaType 0-100°C, npeAnoHTMTenbHO npn 
TeMnepaType KuneHM^ peaKLi,MOHHOM CMecM. 
OAHaKO CH^Tue 6eH3nna ocymecTBrmioT 
npeAnoHTHTeribHO nyTeM rnflporeHoriM3a 3 
HanpMMep, boaopoaom b npucyTCTBUM 
KaTann3aTopa, HanpuMep nannaAHfl Ha yme, b 
cpeA© pacTBopnTerm, TaKoro KaK, HanpMMep, 

MeTaHOJl, STaHOJl, CnOKHblM STMJIOBblM scjDup 

yKcycHOM KHonoTbi mjim neA^Haa yKcycHaa 
KucnoTa, b cjiynae HeooxoA^MOCTM npn 
Ao6aBneHHM KMcnoTbi, HanpMMep cormHOM 
KucnoTbi, npn TeMnepaType 0-50°C, 
npeAnoHTMTenbHO npM KOMHaTHOM TeMnepaType, 
m AaBJieHMM BOAopoAa 1-7 6ap, 
npeAnoHTMTenbHO 3-5 6ap. 

nonyMaeMyK) TaKMM o6pa30M CMecb 
M30MepoB coeAMHeHnyi o6meM cfopMyribi I 
mo>kho pa3Aen?iTb xpoMaTorpac^neCi npn 
Mcnonb30BaHHH HocMTena, HanpMMep 
cwjiHKarerm hum okmcm anioMMHMR 

KpoMe Toro, nojiynaeMbie coeAHHeHHfl 
oGLi^eCi cf)opMyribi I mo>kho nepeBOAHTb b 

KUCJIOTHO-aflAHTHBHbie COJ1H, B HaCTHOCTM B 

0M3MOJiornHecKM nepeHOCMMbie conn c 
HeopraHHHecKHMH mjim opraHnnecKHMH 
KucnoTaMM, npnroAHbie atia 

0apMai4eBTHMecKoro npMMeHeHMfl. B KanecTBe 
kmcjiot mokho, HanpMMep, Ha3BaTb coriflHyio 

KMCJIOTy, 6pOMHCTOBOAOpOAHyK) KMCJIOTy, 

cepHyfo KMcnoTy, cjDoccjDapHyio KHcnoTy, 
AHTapHyfo KucnoTy, MonoHHyfo KMcnoTy , 

JIHMOHHyfO KUCflOTy, BMHHyiO KMCJIOTy MflM 

ManeMHOByhD KMcnoTy. 

KpoMe Toro, nojiynaeMbie coeflMHeHM^ 
cjDopMyribi I, coAe p>Ka m, m e Kapo"oKCMJibHyho 
rpynny mjim 1 H-TeTpasoriMTi, mo>kho nepeBOAMTb 
b aAaMTMBHbie COJ1M c HeopraHMMecKMMM MJIM 

OpraHMMeCKMMM OCHOBaHMflMM, B HaCTHOCTM B 

4)M3MOJiorM , -iecKM nepeHOCMMbie aftAMTMBHbie 
cojim, npMroAHbie atia cjDapMai^eBTMHecKoro 
npMMeHeHM^. IlpM 3tom b KanecTBe ocHOBaHMM 

MOKHO, HanpMMep, MCnOJ1b30BaTb TMAPOOKMCb 
HaTpMfl, TMApOOKMCb KaJlMfl, U,MKJ10reKCMnaMMH ; 
STaHOJiaMMH, AM3TaHOJiaMMH M TpM3TaHOJiaMHH. 

Hcnonb3yeMbie b KanecTBe McxoflHbix 
Bem,ecTB coeAMHeHMa cpopMyjibi ll-XIII HacTM^HO 
M3BecTHbi M3 TiMTepaTypbi mjim mx nojryHaioT 
n3BecTHbiMH M3 TiMTepaTypbi cnoco6aMM. 

TaK, HanpMMep, coeflMHeHMe o6meM 
cf)opMyribi II nonynaraT nyTeM ariKMriMpoBaHMfl 

COOTBeTCTBytOLUerO O-aMMHO-HMTpOCOeAMHeHMfl 

m nocneAyKDLii,ero BoccTaHOBneHMfl 
HMTporpynnbi. 

Mcnonb3yeMbie b KanecTBe McxoAHoro 
Bem,ecTBa coeAMHeHMfl o6lu,mx cjDopMyji III, V, VI, 
VII, X mjim XII nonyHatoT ai^MfiMpoBaHMeM 
cooTBeTCTByjoiiJ.ero o-cf)eHMJieHAMaMMHa mjim 

COOTBeTCTByhOLLJ.erO O-aMMHO-HMTpOCOeAMHeHMfl 
C nOCTieAyKDLiJ.MM BOCCTaHOBTieHMeM 

HMTporpynnbi, L4MKnM3ai4MeM nonynaeMoro npM 
3tom o-AnaMMHOc)DeHMJicoeAMHeHMfl m b cfiynae 
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Heo6xOAMMOCTM nOCJieAyfOLUMM CHflTMeM 

Mcnorib3yeMoro 3aLU,MTHoro paAMKana mjim 

B3aHMOAeMCTBHeM COOTBeTCTBeHHO 

3aMem,eHHoro 6eH3MMMAa3ona c 

COOTBeTCTByHDU4MM 3MMHOM, MJIM 

NH-axiKMJiMpoBaHMeM cooTBeTCTByfomero 
1 H-6eH3MMMAa3ona, npMMeM nojiy^aeMyfo npM 
3TOM CMecb M30MepoB 3aTeM pa3AejinK)T 
o6bNHbiMM MeTOAaMM, HanpMMep nyTeM 
xpoMaTorpacjDMM. 
TaK, HanpMMep, 

2- H-6yTMn-5-(MMMAa30[1 ,2-a]nMpMAMH-2-MJi)-3H-6 
eH3MMMAa30Ji nojiynawT nyTeM B3aMM0AeMCTBM^ 
n-aMMHO-aueToc^eHOHa c xnopaHTMAPHflOM 
MacrmHOM KMCTioTbi m nocneAyKJLJ^ero 

HMTpOBaHMfl, 6pOMMpOBaHMfl, U,MKTIM3ai4MM C 

npMMeHeHMeM 2-aMMHonnpnAHna m nonynaeMbiM 

npM 3TOM 

6- H-6yTaHOMnaMMAO-3-(MMMflo[1 ,2-a]nnpkiAMH-2- 
Mn)-HMTpo6eH30Ti noABepratoT BoccTaHOBJieHMio 
c nocjieAy^meM i4MKJiM3ai4MeM. 

2-H-6yTMn-4-MeTMn-6-(1-MeTMJi6eH3MMMAa- 
3on-2-TA)-1 H-6eH3MMMAa3on mo>kho nonynaTb, 
HanpMMep, nyTeM HMTpoBaHMfl cnoxHoro 
MeTMJIOBOrO scf Mpa 

3- MeTMJ1-4-H-6yTaHOMTiaMMHO-6eH30MHOM 
KMCJIOTbl C nOCJieAyK)LHMM BOCCTaHOBTieHMeM 

HMTporpynnbi m i^MKJiMsai^MeM c nony^ieHMeM 
2-H-6yTnn-4-MeTMn-6-MeTOKCMKap6oHMn-1 H-6eH3 
MMMAa3ona, KOTopbiM 3aTeM noABepraioT 

B3aMMOAeMCTBMK) C 2-MeTMJiaMM HO-aHMJ1MHOM . 

BeH3MMMAa3on, rAe ariKOKCMrpynna 
3aMem,eHa MMMAa3onoM b nono>KeHMM 2, 3, 4 
mjim 5, nonyMaioT, HanpMMep, c Mcnorib30BaHMeM 

7- OKCM-6eH3MMMAa30Jia, 

cooTBeTCTByioLL^ero <x, co -AuranoreHariKaHa m 
cooTBeTCTByfo LL^ero HMMAa30Jia. 

HoBbie coeAMHeHMfl oSLneM 0opMyjibi I m mx 

CjDM3MOT!OrMHeCKM nepeHOCMMbie COJIM MMeKDT 

i4eHHbie cjDapMaKOTiorMHecKMe CBOMCTBa. Ohm 
npeACTaBTiafOT co6om aHTaroHMCTbi 

aHTMOTeH3MHa, B HaCTHOCTM aHTarOHMCTbl 

aHrnoTeH3MHa II. 

TaK, HanpMMep, Ha SMOJiorMHecKyfo 
aKTMBHOCTb MccjieAOBafiMCb cjieAytoLU.Me 
coeAMHeHM^. A 
4'-[[2-H-6yTMn-7-[3-(MMMAa30Ji-1-MJi)-nponMJiOKC 
M]-4-MeTMn-6eH3HMMAa3on-1 -nn] -MeTwn] 
-6McjDeHMJiMJi-2-Kap6oHOBa^ KMcnoTa; B 
TpMC^Topai^eTaT 

4'-[[2-H-6yTMTi-7-[3-(6eH3MMMAa30Ti-1-MTi)-nponM 

JIOKCM] -4-MeTMJl-6eH3M- 

MMAa30Tl-1 -MTl]-MeTMn]-2-Kap60HOBOM KMCJIOTbl ; 

B 

4'-[[2-H-6yTMn-4-MeTMTi-7-[4-(TeTparMAPo6eH3MM 
MAa3on- 1 -MJi)-MeTMJi]-6Mc|DeHMTi-2-Kap6oHOBafi 
KMcnoTa; r 

4'-[[2-H-nponMTi-4-MeTMri-6-(1-MeTMJi6eH3MMMAa3 
OTi-2-MJi)-6eH3MMMAa3on-1 -mji] -6McjDe 
HMfi-2-Kap6oHOBa?i KMcnoTa; 
4'-[[2-H-nponMTi-4-MeTMn-6-(1-MeTMn6eH3MMMAa3 
OTi-2-MJi)-6eH3MMMAa3on-1-Mn] -Me- 
tmji]-2-(1 H-TeTpa3on-5-Mn)-6M0^eHMTi; E 

4'-[[2-H-nponMJ1-4-MeTMJ1-6-(1-OKCO-M30MHAOJ1MH- 
2-MJl)-6eH3MMMAa30J1- 1-MJl]-MeTMJl] -2- 

(1 H-TeTpa3ori-5-MJi)-6McjDeHMn; >K 
4'-[[2-H-nponMTi-4-MeTMri-6-(6yTaHcyjibTaM-1-MTi) 

-6eH3MMMAa30J1- 

1 -nn]-MeTMJi]-2-(1 H-TeTpa30Ji-5-nn)-6Mc|3eHmi ; 3 
ceMMTMApaT 

4'-[[2-H-6yTMn-6-(2 3 3-AMMeTMJiManeMHHMMHo)-4- 

MeTMJl6eH3MMMAa30J1-1- MJl]-MeTMTl] 

-6Mc|DeHMJi-2-Kap6oHOBOM KMcnoTbi; M 

4'-[[2-H-6yTMn-6-(M3onponMriKap6oHMTiaMMHo)-4- 

MeTMJi-6eH3MMMAa3on- 
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1 -nn]-MeTMn]-6Mc|DeHnn-2-Kap6oHOBafl KucnoTa; 
K 

4'- [[2- h -6yT mji -4- m eT nn - 6- ( mo pc|D on n h OKa p6 o h mji 
aMMHo)-6eH3MMMAa3on-1-MJi] -Me- 
Tnn]-6nc(DeHHJi-2-Kap6oHOBa5q KucnoTa; J1 
ceMMTpnc|DTopai4eTaT 

4'-[[2-H-6yTMJi-6-(4kiKnoreKCMJiaMHHOKap6oHMnaivi 
MHo)-4-Me- Tmi6eH3HMMAa3on-1-MJi] -MeTun] 
-6n4)eHMii-2-Kap6oHOBOM KucnoTbi; M 
4'-[[2-H-6yTMJi-7-[3-(MMMfla3ori-1-nji)-nponnjiOKC 
m] -4-MeTMn6eH3MMHAa30Ji-1-MJi] -Me Tun] 
-6McjDeHnn-2-Kap6oHOBOM KucnoTbi; H 
4'-[(2-L\MKnonponMJi-4-MeTnn-6-(1-MeTM6eH3MMHfl 

a30J1-2-MJl)-6eH3MMMAa30Jl-1 -MJl)- 

MeTnn]-6ncf)eHMri-2-Kap6oHOBa?i KucnoTa; O 
4'-[(2-H-nponMn-4-MeTMn-6-(1-MeTnn-5-cfiTop-6eH 
3HMMAa3on-2-nn)-6eH3MMHAa3on-1 - i/m)-MeTi/in] 
-6ncf)eHMn-2-Kap6oHOBafl KucnoTa; P 
4 , -[(2-H-nponnji-4-MeTnn-6-(MMMAa3o[1 ,2-a]ni/ipn 

MMAMH-2-MJl)-6eH3MMMAa30J1-1 -MJl)- Me- 

thji]-2-(1 H-TeTpa30Ji-5-Mn)-6nc|DeHMri; l~l 
4'-[(2-H-nponmi-4-MeTMJi-6-(5, 6, 7,8-TeTparkiAPO 
-UMHAa30[1 ,2-a] nnpHAHH-2-nn)-6e H3H- 
MMAa3ori-1 -nji)-MeTnn]-6nc|DeHHJi-2-Kap6oHOBafl 
KucnoTa; C 

4'-[(2-H-nponnji-4-MeTnn-6-(5, 6, 7,8-TeTparnApo 
-hmhas30[1 ,2-a] nnpnAHH-2-nn)-6e 

H3M-MHAa30Jl-1 -MJl)-MeTHJl] 

-2-(1 H-TeTpa30Ji-5-nn)-6n4)eHMri; T 
ruApoxnopuA 

4'-[(2-H-nponnn-4-xriop-6-(1-MeTMn6eH3MMMAa30 

n-2-Mn)-6eH3HMMAa30Ji- 

1 -nn)-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6ncf)eHH- 

na; y 

4'-[[2-H-nponMri-4-MeTMn-6-(nMMAa3o[1 ,2-b]Tna3 
on-6-nn)-6eH3MMMAa3on-1 -nn]-MeT i/m]-KMonoTa. 

OnucaHne MeTOAa no onpeAeneHMio 
CB5q3biBaHMfl peuerrropa c aHrwoTeH3HHOM 

TKaHb (nerKne Kpbic) roMoreHH3yfOT b 
Tpnc-6yc|Depe (50 MMorib Tpnc, 150 MMorib 
xnopucToro HaTpua, 5 MMorib 
STuneHAnaMMHOTeTpayKcycHoCi KucnoTbi, pH 
7,40) m L^eHTpucjDyrnpyKJT A^a pa3a, Kax<AbiM pa3 
npn 20.000 x x g b TeneHne 20 MMHyT. 
nonyMaeMbiM i^eHTpucfiyraT pecycneHAnpyfOT b 
MHKy^ai^i/iOHHOM oyepepe (50 MMorib Tpi/ic, 5 
MMonb xnopucToro Mami/m, 0,3% anboyMMHa 
cbiBopoTKM Kpyrmoro poraToro CKOTa, pH 7,40) 
b COOTHOLU8HMM 1:75 b nepecneTe Ha Bna>KHbiw 
Bee TKaHM. no 0,1 mji roMoreHaTa w 5 nMonb 
[125 1 ] aHrnoTeH3MHa II (npoAyKT MHOcpMpMbi 
HEH, r. flpekieMX, flE) MHKySnpyfOT npn 
noBbiujafOLAUxcfl KOHi4eHTpai4Hflx nccneAyeMbix 
BemecTB b o6u4@m o6"beMe 0,25 mji npw 
TeMnepaType 37°C, b TeneHne 60 mhh. 
MHKy6ai4MK5 npeKpamafOT nyieM dpmibTpaunH 

Mepe3 CTeKTIOBOJlOKHUCTbie MaTbl. OHJlbTpbl 

npoMbiBaioT 4 mji xojioAHoro KaK neA 6yc(Depa 
(25 MMorib Tpwc, 2,5 MMOJib xnopucToro Man-ii/ia, 
0,1% ajiboyMi/ihia cbiBopoTKM KpynHoro poraToro 
CKOTa, pH 7,40). CBfl3aHHyfo paA^oaKTHBHOCTb 
onpeAejiflHDT npw noMomn raMMa-cneTHHKa. no 
Kpi/iBofi AeMCTBnn/A03bi onpeAenflKJT 
KOHi^eHTpai^nfo TopMO>KeHMfi KT 50 nccjieAyeMbix 
coeAMHeHMM A-Y. 

PesyribTaTbi onbua CBeAeHbi b cneAytoiAew 
Ta6riMi4e. MccneAyeMoe coeAMHeHkie 

KT 50 [HMOJlb] 

A 510,0 
5 52,0 
B 130,0 
T3,7 
fl14,0 
E 5,0 
>K 1, 2 
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3 20,0 
H 6,6 
K3,5 
J1 17,0 
M 240,0 
H 12,0 
O 26,0 
n 3,4 
P 1,2 
C 1,7 
T20.0 

y 7,8 

CoeAHHeHU* r, fl, E, >K, 3, H n n 
AonojiHMTejibHo nccjieAytoT eLAe Ha AeficTBHfl 
nocne oparibHOM a^^h 6oflpcTByrOLHWU, 
peHanbHO runepTeHCMBHbiM KpbicaM. I~lpn Aose 
10 Mr/Kr 3tm coeAMHeHna ooriaAafOT 
CHH>KafOLAMM KpoB^Hoe AaBneHHe AewcTBweM. 

KpoMe Toro, npn annjinKau,nn 
BbiiuenpuBeAeHHbix coeAMHeHMM ao A03bi 30 
Mr/Kr (BHyTpMBeHHo) He Ha6 n lOAaeTCfi TOKCMHHbix 
no6oHHbix fleMcTBM^, OTpMU,aTejibHoro 
HHOTponHoro AewcTBMfl m HapyweHwPi 
cepAeHHoro puTMa. TaKUM o6pasoM, 

COeAMHeHMfl flBnflK)TCfl xopoujo nepeHOCMMblMH. 

EnaroAapfl mx cjDapMaKOJiornHecKMM 

CBOMCTBaM HOBbie GOeAHHeHUFI H nx 

c|DH3nojiornHecKM nepeHocuMbie conn npnroAHbi 
Ann neneHMfi runepTOHMH n HeAOCTaTOHHOCTM 
cepAMa, a TaioKe a/is JieneHM^ MMefoiAnxcfl 
HapyiueHMM KpoBooSpaiAeHMfl b 
nepucjDepMHecKnx cocyAax MMOKapAHOM MLueMnn 
(aHrnHbi), Ana npoc£miaKTHKi/i nporpeccnn 
HeAOCTaTOHHOCTM cepAi-^a nocne MMOKapAHoro 
HHcjDapKTa, nnn Ana^eTHHecKOM Hea>ponaTHui, 
mayKOMbi, xenyAOHHO-KniueHHbix 3a6oneBaH^M 
n 3a6oneBaHMM MoneBoro ny3bipsq. 

KpoMe Toro, HOBbie coeAHHeHMfl m mx 
c)DH3nonorMHecKM nepeHocuMbie conn npnroAHbi 
Ana neneHna 3a6oneBaHMM nerKnx, HanpuMep 
OTeKa nerKoro m xpoHnnecKoro SpoHXMTa, ati« 
npocjDnnaKTMKM apTepnanbHoro pe-deHosa 
nocne aHrnonnacTH, yTOJim,eHHM CTeHOK 
KpoBeHOCHbix cocyAOB, apTepnocKJiepo3a m 
AnaoeTHHecKoffi aHrnonaTnn. EnaroAap^ 
BnnflHMHD aHrnoTeH3HHa Ha BbiAeneHne 
au,eTMOxonnHa v\ AonaMMHa b ronoBHOM M03re 
HOBbie aHTaroHMCTbi aHrnoTeH3MHa TaioKe 
npnroAHbi Ana neneHns HapyujeHUM 
i4eHTpanbHOM HepBHOM cucTeMbi, HanpuMep 
AHcnepcufi, 6one3HH Anbi4reMMepa, cnHApoMa 
napKHHCOHH3Ma, 6"ynwMnn, n HapyujeHUM 
no3HaBaTenbHbix 4)yHKL4MM. 

HuxecneAyfOLHne npuMepbi unnfocTpupytoT 
nonyneHne HOBbix npon3BOAHbix 

6eH3MMMAa3ona. 

n p n m e p 1 . TuApaT 
4'-[[2-H-6yTMn-7-[5-(MMMAa3on-1-nn)-neHTnnoKC 
M]-4-MeTMn-6eH-3MMMAa3on-1-iin]- MeTMKMcnoTbi. 

0,7 r (1,15 MMonb) cno>KHoro 6yTnnoBoro 
acjDupa 

4'-[[2-H-6yTMn-7-[5-(MMMAa3on-1-Mn)-neHTnnoKC 
\a] -4-MeTnn-6eH3MMMAa3on-1-nn] 
MeTnn]-6nc)DeHMn-2-Kap6oHOBOM KucnoTbi 
pacTBopaioT b 35 Mn MeTuneHxnopnAa, 
Ao6aBnflioT 5 Mn TpucjDTopyKcycHOM KucnoTbi m 
nepeMeuji/iBaK)T npn KOMHaTHOM TeMnepaType b 
TeneHMe 12 h. Pa36aBnaioT MeTuneHxnopnAOM n 

BCTpflXMBafOT BOAOM M HaCblU4©HHblM paCTBOpOM 

6nKap6oHaTa HaTpna. OpraHMHecKyfo cf>a3y 
cymaT HaA cynbcjDaTOM HaTpn^ m crymaKOT b 
BaKyyMe. nonyHeHHbiw TaKUM o6pa30M cbipoCi 
npoAyKT OHMLi^aioT Ha cunn Karen bcoAep>KaLL^eCi 
KonoHKe (BennHMHa 3epeH 0,063-0,02 mm, CMecb 
cno>KHoro 3TMJioBoro ocjDupa yKcycHOM KucnoTbi, 
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H 6,56; N 10,72. 

H 6,62; N 10,60. 
(cHJiHKarerib, civiecb 



3TaHOJia M aMMMaKa B O&beMHOM COOT HOLUeH 1/1 H 

90:10:0,1) m KpncTannn3yK:T i/i3 ai4eTOHa. 

Bbixofl 0,19 r (29,9% Teopnn). 

T. nn. 185-187°C. 

C34H38N4O3 x H 2 0 (550,70) 

PaccHMTaHO, C 71,81; H 7,09; N 9,85. 

HawfleHO, C 72,03; H 7,19; N 9,71. 

Macc-cneKTp: M/e IVT550. 

I~l p m m e p 2. 
4'-[[2-H-6yTMJi-7-[3-(MMMfla3on-1-nji)-nponnjioKC 
M]-4-MeTHii-6eH3MMMAa- 
3on-1 -MJi]-MeTnn]-6nc)DeHMJi-2-Kap6oHOBa?i 

KUCJIOTa. 

nonyMafOT a h an o run ho npniviepy 1 H3 
cnoxHoro TpeT-oyrnnoBoro acpupa 

4'[[2-H-6yTMJi-7-[3-(MMMAa3ori-1-nji)-nponnnoKCH 
]-4-Me- TMn-6eH3HMMfla3on-1 -nn]-MeTi/in] 
-6McjDeHMn-2- Kapo"oHOBo£i KucnoTbi n 
Tpnc|3TopyKcycHoPi KnanoTbi b MeTHneHxnopufle. 

Bbixofl 69,4% TeopuM. 

T. nn. 208-21 0°C 

C32H34N4O3 (522,64) 

PaccHHTaHo: C 73,54; 

HaMfleHo: C 73,45; 
3HaneHMe Rf: 0,50 
croKHoro GTunoBoro ac(Dnpa yKcycHOM KucnoTbi, 
STaHona m aMMMaKa b 06-beMHOM cooTHOiueHMH 
50:45:5). 

I~l p n m e p 3. TpucjDTopaneTaT 
4'-[[2-H-6yTmi-7-[3-(6eH3MMHAa3on-1-mi) 
-nponkiJiOKCM]-4-MeTMJi-6eH3MMMAa3on-1-Mn]-MeT 
nn]-6nc|DeHMn-2-Kap6oHOBOM KucnoTbi. 

nonyHafOT aHanornMHO npnMepy 1 M3 
cno>KHoro TpeT-oyrnnoBoro acpupa 

4'-[[2-H-6yTMJi-7-[3-(6eH3MMMAa3on-1-MJi)-nponn 
noKcn]-4-MeTHJi- 6eH3HMHAa3on-1 -wn] 
-MeTMn]-6ncjDeHMn-2-Kap6oHOBOM KucnoTbi w 
Tpucj^TopyKcycHOM KucnoTbi b MeTuneHX/iopufle. 

Bbixofl 87,8% Teopnn. 

T. nn. 221-223°C. 

G36H36N4O3 x GF3GOOH (686,72). 

PaccHHTaHo: C 66,46; H 5,43; N 8,15. 

HafifleHo: C 66,58; H 5,62; N 8,31. 

3HaHeHne Rf: 0,45 (cunnKarenb; civiecb 
cno>KHoro STmioBoro scjDupa, STaHona n 
aMMnaKa b o6i=eMHOM cooTHOLueHnn 50:45:5). 

I~l p m m e p 4. TuAPSiT 
4'-[[2-H-6yTMJi-7-[4-(MMMAa3ori-1-kin)-6yTnnoKCM 

]-4-MeTMJ1-6eH3HMM- 

Aa30Ji-1-MJi]-MeTnn]-6Mcf)eHWJi-2-Kap6oHOBO^ 

KUCriOTbl. 

nony^afOT aHanorwHO npMMepy 1 M3 
cno>KHoro TpeT-6yTMnoBoro acj^upa 

4'-[[2-H-6yTMJi-7-[4-(MMMAa3on-1-nji)-6yTiiJiOKCM 
] -4-MeTnn- 6eH3MMMAa30Ji-1-Mn]-MeTnn] 
-6ncf)eHnri-2-Kap- 6ohobow KucnoTbi n 
TpucjDTopyKcycHOM KucnoTbi b MeTuneHxriopufle. 

Bbixofl 68,5% Teopnn. 

T. nn. 126-128°C. 

C33H36N4O3 x H 2 0 (554,68). 

PaccHHTaHo: C 71,46; H 6,91; N 10,10. 

HaMfleHo: C 71,63; H 7,02; N 9,98. 

Macc-cneKTp: M/e 536. 

I~l p m m e p 5. 
4'-[[2-H-6yTMJi-7-[2-(6eH3MMHAa3on-1-nri)-3TOKC 
M]-4-MeTHJi-6eH3MMHAa- 
3on-1-MJi]-MeTnn]-6Mct)eHMJi-2-Kap6oHOBafl 
KucnoTa. 

rionyHaHDT aHanon/MHO npi/iMepy 1 M3 
cno>KHoro TpeT.6yTnnoBoro 3c|Dnpa 

4'-[[2-H-6yTMri-7-[2-(6eH3MMHA£i3on-1-Mn)-3TOKC 
m] -4-Me- 

TMJi-6eH3MMWAa3ori-1-MJi]-MeTMn]-6Mc)3eHMn-2- 
Kap6oHOBoi?i KMcnoTbi m TpucjDTopyKcycHoCi 
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KucnoTbi b MeTMJieHxnopwAB- 

Bbixofl 78,1% Teopuw. 

T. nn. 167-169°C. 

C35H34N4O3 (558,68). 

PaccHMTaHo: C 75,25; H 6,13; N 10,03. 

HaPifleHo: C 75,03; H 6,17; N 9,95. 

n p n m e p 6. 
4'-[[2-H-6yTMn-4-MeTnn-7-[4-(TeTparMAPo6eH3MM 
MAa3on-1 -nn)-6yTMJiOKCM] 
6eH3MMMAa3on-1-Mn]-MeTMn]-6n4)eHmi-2-Kap- 
6oHOBafl KucnoTa. 

nony^ajoT aHanornHHO npniviepy 1 H3 
TpeT-6yTnnoBoro acfcnpa 

4'-[[2-H-6yTnn-4-MeTMn-7-[4-(TeTparnAPo6eH3MM 
HAa3ori-1 -MJi)-6y- TnrioKCki]-6eH3MMMAa3on-1 -nn] 
-MeTun] -6wdpe- Hnn-2-Kap6oHOBOH KucnoTbi m 
TpuclDTopyKcycHOM KucnoTbi b MeTuneHxnopnAe. 

BbixoA 86% Teopnn. 

T. nn. 229-231 °C. 

C37H42N4O3 (590,76) 

PaccHMTaHo: C 75,23; H 7,17; N 9,48. 

HafifleHo: C 75,34; H 7,06; N 9,38. 

n p ]A m e p 7. 
4'-[[2-H-nponMn-4-MeTMn-6-(1-MeTnn6eH3MMMAa3 
on-2-nn)-6eH3HMMAa3on- 

1 -nn]-MeTnn]-6ncjDeHnn-2-Kap6oHOBa?i KucnoTa. 

nonynatoT aHanornHHO npniviepy 1 H3 
TpeT-6yTkinoBoro acjDnpa 

4'-[[2-H-nponnn-4-MeTMn-6-(1-MeTnn6eH3kiMMAa3 
on-2-nn)-6eH3n-MMAa3on-1 -nn] -MeT 
wn]-6nc(DeHMn-2-Kap6oHOBoCi KucnoTbi m 

TpMCjDTOpyKCyCHOM KMCnOTbl B 

AMMeTnncjDopMaMMAe. 

BbixoA 63,9% Teopnn. 

T. nn. 261-263°C. 

C 3 3H3oN 4 0 2 (514,60). 

PaccHMTaHo: C 77,02; H 5,87; N 10,89. 

HafiAeHo: C 76,90; H 5,85; N 10,99. 

n p n m e p 8. 
4'-[[2-H-nponMn-4-MeTnn-6-(1-MeTnn6eH3MMMAa3 
on-2-nn)-6eH3HMMAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6nc|De- 
HMn. 

K pacTBopy 1,60 r (3,3 MMOJib) 
4'-[[2-H-nponMn-4-MeTnn-6-(1-MeTnn6eH3HMMAa3 
on-2-nn)- 6eH3MMMAa3on-1-nn] 
-MeTnn]-2-i4naHO-6nc|De- Hnna b 50 ivin 
AMMeTnncjDopiviaMMAa AO^aBn^fOT 4,3 (66 
MMonb) a3MAa HaTpns n 3,5 r (66 MMonb) 
xnopwAa aMMOHna. Civiecb nepeMeujMBajoT npn 
140°C b TeneHne 24 h. 3aTeM CMeiuMBatOT c 
boaom n ocaAOK OTcacbiBahDT. nonyneHHbiM 

T3KHM 06pa30M CbipOM npOAyKT OHMLHaiOT 

xpoMaTorpacpnePi Ha cnnnKarene (300 r 
cunMKarensq, MeTuneHxnopuA n 6% aTaHona). 

BbixoA 900 Mr (51% Teopnn). 

T. nn. 228-230°C. 

C33H30N8 (538,70). 

PaccHMTaHo: C 73,58; H 5,61; N 20,80. 

HaMAeHo: C 73,48; H 5,55; N 20,70. 

I~l p n m e p 9. 
4'[(2-H-nponnn-4-MeTwn-6-c|DTanMMMHO-6eH3HMMA 
a3on-1 -nn)-Me™n]-2- 
(1 H-TeTpa3on-5-nn)-6nclDeHMn. 

nonynaKDT aHanornHHO npnMepy 8 H3 
4'-[(2-H-nponkin-4-MeTMn-6-cj3TannMMHO-6eH3M-M 
MAa3on-1-nn)-MeTnn] -2-u,naHO-6nc|DeH una n 
a3MAa HaTpufi b AHMeTMncjDopMaMMAe. 

BbixoA 6,8% Teopnn. 

T. nn. cneKaeT, HaHMHa^ c 160°C. 

C33H27N7O2 (553,60). 

PaccHMTaHo: C 71,59; H 4,92; N 17,71. 

HaMAeHo: C 71,39; H 4,88; N 17,54. 

I~l p n m e p 10. 
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4'-[(2-H-6yTwri-4-MeTMri-6-4)TariMMMHO-6eH3MMHA 

a3on-1 -Mn)-MeTnn]-2- 

(1 H-TeTpa3on-5-nn)-6Mcf)eHHJi. 

nonyMakDT aHanornMHO npwiviepy 8 H3 
4'-[(2-H-6yTkiri-4-MeTMri-6-cj3TariMMMHO-6eH3MMM- 
fla30Ji-1-Mn)-MeTHJi]-2-L\naHO-6Mcf)eHMria v\ a3Mfla 
HaTpMfl b A^MeTMnc^opMaiviM.qe. 

Bbixofl 7,1% Teopnn. 

T. nn. cneKaeT, HaMWHasi c 150°G. 

G34H29N7O2 (567,70). 

PaccMMTaHo: C 71,94; H 5,15; N 17,27. 

HaMfleHo: C 71,75; H 5,19; N 17,22. 

n p \a m e p 11. 
4'-[[2-H-nponMJi-4-MeTHJi-6-(1-OKCo-HMM ( qa3onMH- 
2-Mn)-6eH3HMMfla3on- 

1 -Mn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6nc)DeHMn . 

nonynafOT aHanori/iHHO npniviepy 8 v\z 
4'-[[2-H-nponMn-4-MeTHJi-6-(1-OKCO-H30HH,qojiMH2 
-nn)-6eH3HMMfla3on-1 -nn] -MeTi/in]- 
2-i4naHO-6nc(DeHHJia n a3Mfla HaTpua b 
flUMeTuncfiopiviaMMAe. 

Bbixofl 25,0% Teopnn. 

T. nn. cneKaeT, HaHWHaa c 170°C. 

C33H29N7O (539,60). 

PaccHMTaHo: C 73,45; H 5,42; N 18,17. 

HaMfleHo: C 73,20; H 5,41; N 18,33. 

n p n m e p 12. 
4'-[[2-H-6yTMJi-4-MeTmi-6-(1-OKCO-H30kiHAOJiMH-2 
-nn)-6eH3HMi/i,qa30.n-1 -nn]-MeTnn]- 2-(1 

nonyHaKDT aHanornMHO npniwepy 8 M3 
4'-[[2-H-6yTMn-4-MeTHJi-6-(1-OKCO-M30HHAoriMH-2 

- nn)-6eH3HMMAa3on-1-nji] - Merlin] -2-14 HaH 0-6 m- 
cjDeHUJia m a3MAa HaTpufl b AHMeTnnc}DopMaMHfle. 

Bbixofl 21,0% Teopnn. 

T. nn. HannHaeT cneKaTb c 165°C. 

C3 4 H 31 N 7 0 (553,70). 

PaccHHTaHo: C 73,76; H 5,64; N 17,71. 

HawfleHo: C 73,58; H 5,33; N 17,41. 

n p n m e p 13. 
4'-[[2-H-nponnn-4-MeTnn-6-(6yTaHcynbTaM-1-nn) 
-6eH3HMHAa3on-1 -nn] 
MeTnn]-2-(1 H-TeTpa3on-5-Mn)-6ncjDeHnn 

nonynaK)T aHanornHHO npwiviepy 8 M3 
4'-[[2-H-nponMn-4-MeTnn-6-(6yTaHcynbTaM-1-Mn) 

- 6eH3MMHAa3on-1-nn] -MeTwn] -2-i4naHO-6nc(De- 
Huna v\ a3MAa HaTpi/m b A^MeTkincjoopMaMHAe- 

BbixoA 49,0% Teopnn. 

T. nn. Hani/iHaeT cneKaTb c 186°C. 

C29H 3 iN 7 0 2 S (541,70). 

PaccHHTaHo: C 64,30; H 5,77; N 18,10; S 
5,92. 

HaMAeHo: C 64,10; H 5,39; N 18,01; S 5,98. 

I~l p n m e p 14. 
4'-[[2-3TMn-4-MeTnn-6-(6yTaHcynbTaM-1-nn)-6eH 
3MMMAa3on-1 -nn]-Me- 
Tnn]-2-(1 H-TeTpa3on-5-nn)-6nc(DeHMn. 

nonyMawT aHanornMHO npniwepy 8 M3 
4'-[[2-3Tnn-4-MeTMn-6-(6yTaHcynbTaM-1-Mn)-6eH 

- 3MMMAa3on-1-nn]-MeTnn]-2-i4naHO-6nc(DeHnna v\ 
a3MAa HaTpwa b AHMeTnnc|DopMaMHAe. 

BbixoA 60,0% Teopnn. 

T. nn. aiviopc|DHO, cneKaeT, HaHHHa^ c 194°C. 
C28H29N7O2S (527,70). 

PaccMHTaHo: C 63,74; H 5,54; N 18,58; S 
6,08. 

HaMAeHo: C 63,83; H 5,66; N 18,41; S 5,82. 

I~l p n M e p 15. 
4'-[[2-H-6yTnn-4-MeTMn-6-(6yTaHcynbTaM-1-nn)- 
6eH3MMMAa3on-1 -nn] 
MeTnn]-2-(1 H-TeTpa3on-5-kin)-6Mc|DeHMn 

nonynafOT aHanor^HHO npi/iiviepy 8 H3 
4'-[[2-H-6yTnn-4-MeTMn-6-(6yTaHcynbTaM-1-Mn)- 
6eH3MMMAa3on-1-nn] -Men/in] -2-141/ia ho-6h 
a3MAa HaTpnq b AMMeTuncjDOMaMMAe. 
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BbixoA 48,0% Teopnn. 

T. nn. aiviopc|3HO, HannHa^ cneKaTb c 183°C. 
C30H33N7O2S (555,70). 

PaccHMTaHo: C 64,84; H 5,99; N 17,64; S 
5,77. 

HaPiAeHo: C 64,53; H 5,66; 

n p M M 
4'-[[2-H-nponMn-4-3TMn-6-(6yTaHcynbTaM-1-nn)- 
6eH3MMMAa3on-1 -nn] 
MeTnn]-2-(1 H-TeTpa3on-5-nn)-6ncf)eHMn. 

nony^iajoT aHanori/iHHO npniviepy 8 H3 
4'-[[2-H-nponMn-4-3TMn-6-(6yTaHcynbTaivi-1 -nn)- 
6eH3MMMAa3on-1-nn] -Mernn]-2-i4na HO-6na m 
a3MAa HaTpusq b AHMeTuncjDopMaMMAe. 

BbixoA 27,0% TeopuM. 

T. nn. aiviopcjDHO, HaMMHaeT cneKaTb c 189°C. 
C 3 oH33N 7 0 2 S (555,70). 

PaccMMTaHo: C 64,84; H 5,99; N 17,64; S 
5,77. 

Ha^AeHo: C 64,81; H 5,68; N 17,87; S 5,31. 

n p m m e p 17. 
4'-[[2-3TMn-4-3Tnn-6-(6yTaHcynbTaM-1-nn)-6eH3 
HMMfla3on-1 -nn]-Me- 
Tnn]-2-(1 H-TeTpa3on-5-nn)-6ncjDeHMn . 

nony^aioT aHanori/iHHO npwiviepy 8 H3 
4'-[[2-3Tnn-4-3Tnn-6-(6yTaHcynbTaivi-1-nn)-6eH3 
n- MMAa3on-1-nn]-MeTnn]-2-u l MaHO-6ncf)eHMna n 
a3MAa HaTpufi b AncfceTwncfcopiviaMMAe. 

BbixoA 38,0% Teopuw. 

T.nn. aMopej^HO, HannHaeT cneKaTb c 212°C. 
C29H31N7O2S (541,70). 

PaccMMTaHo: C 64,30; H 5,77; N 18,10; S 
5,92. 

HaPiAeHo: C 64,30; H 5,51; N 17,99; S 5,59. 

n p n m e p 18. 
4'-[[2-H-nponnn-4-n3onponnn-6-(6yTaHcynbTaM-1 
-nn)-6eH3MMHA£i3on-1 - 
nn]-MeTMn]-2-(1 H-TeTpa3on-5-nn)-6nc(DeHnn. 

nonynaKDT aHanon/iHHO npwviepy 8 H3 
4'-[[2-H-nponnn-4-H3onponnn-6-(6yTaHcynbTaM- 
1-nn)-6eH3MMMAa3on-1-Mn] -MeTun] 
-2-L^MaHO-6ncjDeHMna n a3HAa HaTpi/ifi m 
AMMeTuncjDopMaMMAa. 

BbixoA 22,0% Teopuw. 

T. nn. aiwopcpHO. 

C3iH 3 5N 7 0 2 S (569,70). 

PaccHMTaHo: C 65,35; H 6,19; N 17,21; S 
5,63. 

HafiAeHo: C 65,13; H 6,10; N 17,54; S 5,40. 

n p n m e p 19. 
4 , -[[2-3Tnn-4-M3onponnn-6-(6yTaHcynbTaivi-1-nn) 
-6eH3HMHfla3on-1 -nn] 
MeTnn]-2-(1 H-TeTpa3on-5-nn)-6n0eHnn. 

nony^afOT aHanornHHO npniwepy 8 H3 
4'-[[2-3Tnn-4-n3onponnn-6-(6yTaHcynbTaM-1-nn) 
6eH3HMHAa3on-1-nn] -MeTMn] 
-2-L\naHO-6ncjDe-Hnna n a3HAa HaTpua b 
AMMeTnnc|DopMaMMAe. 

BbixoA 24,0% Teopuki. 

T.nn. aMopcjDHO, HaHMHaeT cneKaTb c 209°C. 
C 3 oH 33 N 7 0 2 S (555,70). 

PaccHMTaHo: C 64,84; H 5,99; N 17,64; S 
5,77. 

HaMAeHo: C 64,99; H 5,71; N 17,43; S 5,71. 

n p n m e p 20. 
4'-[[2-H-nponnn-4-TpLict)TopMeTMn-6-(6yTaHcynbT 
aM-1 -nn)-6eH3MMHAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6nc|De- 
Hun. 

nony^iatoT aHanornHHO npniviepy 8 H3 
4'-[[2-H-nponnn-4-Tpncf)TopMeTnn-6-(6yTaHcynb- 
TaM-1 -nn)-6eH3^MHAa3on-1 -nn] -MeTMn] 
-2-i4M-aHO-6nclDeHnna m a3MAa HaTpua b 
AHMeTuncjDopMaMMAe. 
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Bbixofl 17,0% Teopnn. 
T. nn. 199-203°C. 
C29H28F3N7O2S (595,70). 
PaccHHTaHo: C 58,48; H 5,74; N 16,46. 
HaMfleHo: C 58,28; H 4,43; N 16,22. 
I~l p H m e p 21. 
4'-[[2-H-nponnn-4-MeTHJi-6-(N-6eH30Jicyribc)DOHMri 

-MGTMnaMHHO)-6GH3M- 

MHAason-1 -MJi]-MeTwn]-2-(1 H-TeTpa3on-5-)-6n- 
cf)eHnn. 

nonyMawT aHanornMHO npwiviepy 8 H3 
4'-[[2-H-nponnri-4-MeTHJi-6-(N-6eH3oricyribcjDO- 
HkiJi-MeTMJiaMMHo)-6eH3MMMfla3on-1-nji]-Me- 
Tnn]-2-L\MaHO-6Mcf)eHMria m a3Mfla HaTpua b 

flUMeTMJlCjDOpMaMMfle. 

Bbixofl 42,0% Teopnn. 
T. nn. 161-163°C. 
C32H31N7O2S (577,70). 

PaccMHTaHo: C 66,53; H 5,41; N 16,97; S 
5,55. 

HawfleHo: C 66,32; H 5,36; N 16,70; S 5,31 . 
I~l p M M e p 22. 
4 l -[[2-H-6yTMJi-4-MeTmi-6-(N-6eH3oncyribc(DOHmi- 

MeTMJiaMMHO)-6eH3HMH- 

na30Ji-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-wn)-6M- 
cjDeHnn. 

nonyHawT aHanorwHHO npniwepy 8 M3 
4'-[[2-H-6yTMJi-4-MeTMJi-6-(N-6eH3oricynbcf)OHHJi- 
MeTmiaMMHo)-6eH3HMHfla3on-1-mi]-MeTnn] 
2-i4naHO-6n(}:eHHJia v\ a3Mfla HaTpua b 

flUMBTHJICjDOpiViaiVlUfle. 

Bbixofl 37,0% Teopnn. 

T. nn. 150-153°C. 

C33H33N7O2S (591,70). 

PaccHMTaHo: C 66,98; H 5,62; N 16,57. 

HaMfleHo: C 66,71; H 5,38; N 16,39. 

I~l p n m e p 23. 
4'-[[2-H-6yTnn-4-ivieTnri-6-(1-MeTnn6eH3MMMAa30 
n-2-Mn)-6eH3HMHAai3on- 

1 -Mn]-MeTnn]-6nc|DeHmi-2-Kap6oHOBafl KucnoTa. 

rionyMawT aHanornm-10 npniwepy 1 M3 
cno>KHoro TpsT-6yTnnoBoro 3cf>npa 

4'-[[2-H-6yTMri-4-MeTmi-6-(1-ivieTMn6eH3HiviMAa30 
n-2-nn)- 6eH3MMkiAa3on-1 -kin]-MeTnn] 
-6ncf)eHMn-2-Kap- Sohobow KucnoTbi v\ 
TpucjsTopyKcycHOM KucnoTbi b MeTuneHxnopnAS- 

BbixoA 48,0% Teopnn. 

T. nn. 233-235°C. 

C 3 4H32N 4 0 2 (528,70). 

PaccHMTaHo: C 77,25; H 6,10; N 10,60. 

HaMAeHo: C 77,10; H 5,98; N 10,46. 

I~l p M M e p 24. 
4'-[[2-H-6yTnn-4-MeTnn-6-(1-ivieTnn6eH3HMMAa30 
n-2-nn)-6eH3HMMAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6ncjDe- 

HHJ1. 

flonyMawT aHanornm-10 npniwepy 8 M3 
4'-[[2-H-6yTnn-4-MeTMn-6-(1-MeTMn6eH3MMMAa- 
3on-2-kin)-6eH3HMMAa3on-1-Mn]-MeTnn]-2-i4n- 
aHO-6nc£ei-inna m a3MAa HaTpus b 
AHMeTuncjDopiviaMMAe. 

BbixoA 41,0% Teopnn. 

T. nn. 235-237°C. 

C34H32N8 (552,70). 

PaccHMTaHo: C 73,89; H 5,84; N 20,28. 

HaMAeHo: C 73,67; H 5,81; N 19,93. 

I~l p n M e p 25. 
4'-[[2-H-nponnn-4-MeTHJi-6-(2-OKCO-nnnepnAMH-1 
-nn)-6eH3HMMAa3on-1 - 

nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6nc(DeHnn. 

nonynafOT aHanon/HHO npuwepy 8 H3 
4'-[[2-H-nponnn-4-MeTnn-6-(2-OKCO-nnnepnAHH-1 
-nn)-6eH3HMHAa3on-1 -nn] -Me~rnn] - 2-l^hm 
a3MAa HaTpi/m b AHMeTuncjDopMa- MHAe. 
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BbixoA 51,0% Teopnn. 

T.nri. aiviopcjDHO, HannHaeT cneKaTb c 140°C. 

C 3 oH 31 N 7 0 (505,60). 

PaccHMTaHo: C 71,26; H 6,18; N 19,39. 

HaMAeHo: C 71,08; H 6,22; N 19,47. 

I~l p n m e p 26. 
4'-[[2-H-6yTMn-4-MeTMn-6-(2-OKCO-nnnepMAHH-1- 
nn)-6eH3MMMAa30Ji-1 -nn] 
-MeTnn]-2-(1 H-TeTpa3on-5-wn)-6wc|DeHi/m . 

nonynatoT aHanornHHO npi/iiviepy 8 H3 
4 , -[[2-H-6yTMn-4-MeTnn-6-(2-OKCO-nnnepMAHH-1- 
nn)-6eH3HMMAa3on-1 -nn] -MeTnn]-2-i4naHO-6n- 
cfcei-Mna n a3HAa HaTpus b AHMeTunc^opiviaMMAe. 

BbixoA 39,0% ot Teopnn. 

T. nn. aiviopcjDHO, HaMMHaeT cneKaTb c 128°C. 

C31H33N7O (519,70) 

PaccHMTaHo: C 71,65; H 6,40; N 18,87. 

HafiAeHo: C 71,44; H 6,23; N 18,59. 

n p m m e p 27. 
4 , -[[2-H-nponnn-4-MeTMn-6-(2-OKCo-nnnepMAHH-1 
-nn)-6eH3MMHAa3on-1 - 
nn]-MeTnn]-2-(1 H-TeTpa3on-5-wi)-6MC|Dei-Mn. 

rionyHarOT W3 
4 l -[[2-H-nponnn-4-MeTMn-6-(2-OKCO-nnnepMAHH-1 
-nn)-6eH3HMHAa3on-1-nn] -MeTun] - 2-(2c|DeHnna 
nyTeM OTinennei-infl TpkicpeHnnivieTMnbHoCi 
rpynnbi nocpeACTBOM MeTaHonbHOM con* how 

KMCnOTbl. 

BbixoA 51,0% Teopuw. 

T. nn. aMopcjDHO, HannHaeT cneKaTb c 115°C. 

C 3 oH 31 N70 (505,60). 

PaccHMTaHo: C 71,26; H 6,18; N 19,39. 

HaMAeHo: C 71,51; H 6,39; N 19,09. 

I~l p m m e p 28. 
4'-[[2-H-nponmi-6-(MMMAa3o[1 ,2-a]nnpnAMH-2-nji 
)-6eH3MMHAa3on-1 -nn] 
MeTnn]-6nc)DeHMn-2-Kap6oHOBa5q KucnoTa. 

nonynaKJT aHanon/iHHO npuMepy 1 H3 
cno>KHoro TpeT-6yTMJioBoro acjDupa 

4'-[[2-H-nponmi-6-(MMMAa3o[1 ,2-a] 
nMpnAHH-2-nn)-6eH- 

3MMMAa3on-1 -Mn]-MeTnn]-6nc|DeHnn-2-Kap6o- 
hobom KMcnoTa v\ TpucjDTopyKcycHoPi KHCnOTbl b 
MeTuneHxnopnAe. 

BbixoA 54,0% TeopuM. 

T. nn. 202-204°C. 

C 3 lH 2 6N 4 0 2 (486,60). 

PaccHMTaHo: C 76,52; H 5,39; N 11,52. 

HafiAeHo: C 76,33; H 5,32; N 11,30. 

n p m m e p 29. 
4'-[[2-H-5yTnn-6-(MMMAa3o[1 ,2-a]nnpMAMH-2-nn) 
-6eH3MMMAa30ii-1 -nn] 
MeTnn]-6nc)DeHMn-2-Kap6oHOBa5q KwcnoTa. 

nonynaKDT aHanornHHO npMMepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro scpupa 

4'-[[2-H-6yTnn-6-(MMMAa3o[1 ,2-a] 
nnpnAMH-2-nn)-6eH3H- 

MMAa3on-1-mi]-MeTMn]-6ncjDeHMn-2-Kap6oHOBOM 

KMCnOTbl M TpUCjDTOpyKCyCHOM KMCnOTbl B 

MeTuneHxnopnAe. 

BbixoA 41,0% Teopuw. 

T. nn. 193-195°C. 

C32H2SN4O2 (500,60). 

PaccHMTaHo: C 76,78; H 5,64; N 11,19. 

Ha^AeHo: C 76,73; H 5,48; N 11,00. 

n p n m e p 30. 
4'-[[2-H-nponnn-6-(MMHAa3o[1 ,2-a]nnpMAHH-2-nn 
)-6eH3MMHAa3on-1 -nn] 

1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6n<£eHi/in. 

nonyMatoT aHanornHHO npuMepy 8 H3 
4'-[[2-H-nponnn-6-(MMMAa3o[1 ,2-a]nnpnAMH-2- 
nn)-6eH3HMMAa3on-1-nn]-MeTMn]-2-i4naHO-6n- 
4)eHnna m a3MAa HaTpn?i b AHMeTuncjoopMaMMAe. 

BbixoA 28,0% TeopMM. 
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T. nn. 187-189°C. 
C31H36N8 (510,60). 

PaccMMTaHo: C 72,82; H 5,13; N 21,95. 
HaMfleHo: C 72,80; H 4,97; N 21,74. 
n p m m e p 31. 
4'-[[2-H-6yTMn-6-(nMMfla3o[1 ,2-a]nnpnAHH-2-nn) 

-6eH3MMMAa30J1-1 -MJl] 

MeTMJi]-2-(1 H-TeTpa3on-5-MJi)-6nc)DeHMn. 

nonynafOT aHanorMHHO npMMepy 8 M3 
4 , -[[2-H-6yTnn-6-(MMMfla3o[1 ,2-a]nnpMflMH-2-mi) 
- 6eH3MMMAa30Ji-1-mi]-MeTMn]-2-i4MaHO-6nc|De- 
Huna m a3MAa HaTpi/m b AMMeTuncj^opiviaMMAe. 

Bbixofl 23,0% Teopnn. 

T. nn. 170-173°C. 

C32H 2 sN 8 (524,60). 

PaccHMTaHo: C 73,26; H 5,38; N 21,36. 

HafifleHo: C 73,09; H 5,32; N 21,20. 

[~l p h m e p 32. 
4 l -[[2-H-nponnn-4-MeTnn-6-(MMMAa3o[1 ,2-a]nnpn 
AMH-2-Mn)-6eH3MMHAa- 
3on-1-kiJi]-MeTMn]-6nc|DeHMJi-2-Kap6oHOBafl 

KUCJIOTa. 

nonynafOT aHanornHHO npwiuepy 1 1/13 
cno>KHoro TpeT-6yrnnoBoro scjDupa 

4 l -[[2-H-nponnn-4-weTnn-6-(MMMAa3o[1 ,2-a] 
nnpnAHH-2- nn)-6eH3MMMAa3on-1- nn]-MeTnn] 
-6MCpeHnri-2-Kap6oHOBOM KUcnoTbi n 

Tpncf)yTopyKcycHOM KUcnoTbi b m engine h- 
xnopnAe. 

BbixoA 38,0% Teopnn. 

T. nn. 195-197°C (nocne ynapuBaHUfl 
pacTBopnTena). 

T. nn. 299-303°C (civiecb MeTi/ineHxnopnAa n 

STaHOna B 06"b9MHOM COOTHOLUeHMM 20:1) 

C32H28N4O2 (500,60). 

PaccHMTaHo: C 76,78; H 5,64; N 11,19. 

HafifleHo: C 76,55; H 5,61; N 10,87. 

I~l p n m e p 33. 
4'-[[2-H-nponnn-4-ivieTnn-6-(nMHAa3o[1 ,2-a]nnpn 
AHH-2-Mn)-6eH3MMHAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6ncjDe- 
Hun. 

rionyMakDT aHanornMHO npuwepy 8 M3 
4'-[[2-H-nponMn-4-MeTnn-6-(MMMAa3o[1 ,2-a] 
nupM- 

AHH-2-nn)-GeH3MMHAa3on-1-Mn]-MeTnn]-2-i4M- 
aHO-6ncjDeHMna n a3MAa HaTpufi b 
AUcjDeHnncjDopMaMMAe. 

BbixoA 21,0% Teopnn. 

T. nn. Ha-HMHaeT cneKaTb c 181°C. 

C32H28N8 (524,60). 

PacoiMTaHo: C 73,26; H 5,38; N 21,36. 

HawfleHo: C 73,10; H 5,24; N 21,13. 

I~l p h m e p 34. 
4 , -[[2-H-6yTnn-4-MeTnn-6-(MMHAa3o[1 ,2-a]nnpMA 
MH-2-nn)-6eH3MMMAa- 
3on-1-nn]-MeTnn]-6nc)DeHMn-2-Kap6oHOBaa 
KUcnoTa. 

nonynafOT a h an o run ho npwiviepy 1 M3 
cno>KHoro TpeT-oyrnnoBoro acpupa 

4'-[[2-H-6yTMn-4-MeTnn-6-(MMHAa3o[1 ,2-a] 
nnpnAHH-2-nn)- 6eH3MMMAa3on-1 -Mn]-MeTnn] 
-6wc(DeHMn-2-Kap- 6ohoboCi KUcnoTbi n 
Tpnc|DTopyKcycHOM KMcnoTbi b MeTMneHxnopnAe. 

BbixoA 51,0% TeopuM. 

T. nn. 194-197°C. 

C 3 3H 3 oN 4 0 2 (514,60). 

PaccHHTaHo: C 77,02; H 5,88; N 10,80. 

HaMAeHo: C 76,81; H 5,78; N 10,64. 

n p h m e p 35. 
4 , -[[2-H-6yTMn-4-MeTMn-6-(MMMAa3on[1 ,2-a]nnpn 
AHH-2-nn)-6eH3MMMAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6ncjDe- 
Hi/in. 
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nonynafOT aHanornHHO npmviepy 8 H3 
4'-[[2-H-6yTMn-4-MeTnn-6-(MMMAa3o[1 ,2-a] 
nupn- 

AHH-2-nn)-6eH3MMMAa3on-1-nn]-MeTnn]-2-L^M- 
aHO-6~ncfceHnna n a3HAa HaTpi/ifl b 
AMMeTuncpopMaMMAe. 

BbixoA 25,0% Teopnn. 

C 33 H3oN 8 (538,60). 

PaccHMTaHo: C 73,58; H 5,61; N 20,80. 

HafiAeHo: C 73,39; H 5,40; N 20,92. 

n p m m e p 36. 
4 l -[[2-H-6yTnn-7-[2-(TeTparnAPo6eH3HMMAa3on-1 
-nn)-3TOKCM]-4-MeTnn-6eH3MMMAa3 on-1 ooHOBas 
KMcnoTa. 

nonynaHDT aHanornHHO npMMepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro 3c|Dwpa 

4 l -[[2-H-6yTnn-7-[2-(TeTparnApo6eH3MMMAa3on-1 
-nn)-3TO- kch] -4-MeTnn-6eH3MMHAa3on-1-nn] 
-MeTun] 6ncjDeHnn-2-Kap6oHOBOM KUcnoTbi m 
TpucjDTopyKcycHOki KMcnoTbi b MeTuneHxnopnAe. 

BbixoA 81% TeopuM. 

T. nn. 236-237°C. 

C35H38N4O3 (562,71). 

PaccHMTaHo: C 74,71; H 6,81; N 9,96. 

HafiAeHo: C 74,51; H 6,79; N 9,98. 

n p n m e p 37. 
4'-[[2-H-nponMn-4-MeTnn-6-(MMHAa3on[1 ,2-a]nnp 
MMMAHH-2-nn)-6eH3HMMAa3on-1 -nn] -MeKMcnoTa. 

nonyHaHDT aHanon/iHHO npniwepy 1 m 
cno>KHoro TpeT-6yTnnoBoro scjDwpa 

4'-[[2-H-nponnn-4-MeTmi-6-(nMMAa3o[1 ,2-a] 
nupMMMAHH- 2-nn)-6eH3MMMAa3on-1 -nn]-MeTnn] 
-6nc|DeHnn-2-Kap6oHOBOM KUcnoTbi h 

TpwcjyropyKcycHOM KUcnoTbi b MeTwneHxnopHAe. 

BbixoA 47% TeopMM. 

T. nn. 224-226°C (nocne ynapwBaHHfl 
pacTBopnTena). 

T. nn. 294-297°C (civiecb MeTuneHxnopMAa n 
3TaHona b o&beMHOM coot h owe hum 20:1). 

C31H27N5O2 (501,60). 

PaccHMTaHo: C 74,23; H 5,43; N 13,96. 

HaMAeHo: C 74,10; H 5,31; N 13,66. 

n p m m e p 38. 
4'-[[2-H-nponnn-4-MeTnn-6-(nMHAa3o[2, 1 -b]™a3 
on - 6 - nn )-6e h 3 n m m Aa3on - 

1 -nn]-MeTnn]-6nc|3eHnn-2-Kap6oHOBa5R KMcnoTa. 

rionyHaKDT aHanornnHO npniviepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro acjDMpa 

4'-[[2-H-nponMn-4-MeTMn-6-(MMMAa3o[2,1-b] 
Tna3on-6- nn)-6eH3HMHASi3on-1 -nn]-weTMn] 
-6nc|DeHnn-2-Kap6oHOBOM KUcnoTbi n 

Tpuc^TopyKcycHOM KMcnoTbi b MeTuneHxnopnAe. 

BbixoA 43% TeopMM. 

T. nn. 192-195°C (nocne ynapMBaHUfi 
pacTBopMTena). 

T.nn. > 300°C (civiecb MeTuneHxnopMAa n 
3TaHona b o6-beMHOivi cooTHOLueHnn 20: 1) 

C30H26N4O2S (506,64). 

PaccMHTaHo: C 71,12; H 5,17; N 11,06; S 
6,33. 

HafiAeHo: C 70,97; H 5,19; N 10,88; S 6,09. 

n p i/i m e p 39. 
4'-[[2-H-nponnn-4-MeTnn-6-(nMHAa3o[2, 1 -b]™a3 
on-6-nn)-6eH3HMMAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-Mn)-6ncfDe- 
Hun. 

nonynatoT aHanornHHo npniviepy 8 H3 
4'-[[2-H-nponnn-4-MeTwn-6-(nMHAa3o[2, 1 -b]TM- 
a3on-6-nn)-6eH3MMMAa3on-1-nn]-MeTnn]-2-i4M- 
aHO-6nc|DeHMna n a3MAa HaTpn^ b 
AMMeTuncjDopiviaMMAe. 

BbixoA 21% Teopuw. 

T. nn. aMopcjDHO, HaMMHaeT cneKaTb c 196°C. 
C 3 oH26N 8 S (530,67). 
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PaccHHTaHo: C 67,90; H 4,94; N 21,12; S 
6,04. 

HafifleHo: C 67,77; H 4,84; N 21,00; S 5,87. 

n p h m e p 40. 
4'-[[2-H-nponnri-4-MeTHJi-6-(6eH3MMMAa3ori-2-Mn) 
-1-nri]-MeTnri]-2-(1 H- TeTpa30Ji-5-nn)-6ncfieHMri. 

nojiynafOT aHanori/HHO npwuepy 8 H3 
4'-[[2-H-nponnri-4-MeTnn-6-(6eH3MMMAa3ori-2- 
Mn)-6eH3MMHAa30ii-1-nn] -MeTMn] -2-L^naHO-6n- 
cjDeHnna v\ a3Mfla HaTpua b flMMeTuncjDopMaMUfle. 

Bbixofl 28% Teopnn. 

T. nn. 202-205°C. 

C32H2SN8 (524,64). 

PacoiHTaHo: C 73,26; H 5,38; N 21,36. 

HafifleHo: C 73,01; H 5,22; N 21,56. 

I~l p n m e p 41. 
4'-[[2-H-nponMJi-4-MeTkiJi-6-(6eH3MMMfla3on-2-nn) 
-6eH3HMHfla3on-1 -nn] 
MeTmi]-6ncjDeHnri-2-Kap6oHOBafl KucnoTa. 

nonynafOT aHanornHHO npniwepy 1 H3 
cnoxHoro TpeT-6yTnnoBoro acpupa 

4'-[[2-H-nponnri-4-MeTnn-6-(6eH3MMHAa3ori-2-Mn) 
-6eH- 

3MMMAa30Ji-1-kiJi]-MeTkiJi]-6nc(DeHMri-2-Kap6o- 

HOBOM KMCJlOTbl H Tpi/ICjDTOpyKCyCHOM KMCnOTbl B 

MeTuneHxriopufle. 

Bbixofl 43% ot Teopuki. 

T. nn. 239-242°C. 

C32H28N4O2 (500,61). 

Pacc^MTaHo: C 76,78; H 5,64; N 11,19. 

HafifleHo: C 76,55; H 5,60; N 11,41. 

I~l p h m e p 42. 
4'-[[2-H-6yTMJi-7-[3-MMMAa3on-1-nji)-nponnnoKCM 
]-4-MeTwn-6eH3HMHAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-i/in)-6nc|De- 
Hun. 

nonyHaHDT H3 
4'-[[2-H-6yTMJi-7-[3-(MMMAa3ori-1-nn)-nponnjiOKC 
M]-4-MeTnri-6eH3MMHAa- 

30Ji-1-Mn]-MeTmi]-2-(1-Tpnc|3eHMJiivieTnn-TeTpa- 
3on-5-nji)-6nctDeHHJia nyTeivi onuenneHMfl 
1 -Tpncj[)BHMJiivi8TaHOBoCi rpynnbi nocpeACTBOM 

3TaHOJlbHOM M COJlflHOM KMCJIOT. 

Bbixofl 89,8% Teopnn. 
T. nn. 83-87°C. 

C32H34N8O x 1 ,5H 2 0 (573,69). 

PaccHHTaHo: C 66,99; H 6,50; N 19,53. 

HaCiAeHo: C 66,83; H 6,52; N 19,43. 

[~l p h m e p 43. 
4'-[[6-(N-6eH30cyribc|DOHmi-MeTMnaMMHo)-2-H-6yT 
nn-4-MeTnn-6eH3HMHASi- 
3on-1-nn]-MeTnn]-6Mc)3eHMn-2-Kap6oHOBafl 
KucnoTa. 

nonynafOT aHanornHHO npi/iwiepy 1 M3 
cno>KHoro TpeT-6yTnnoBoro scjDupa 

4'-[[6-(N-6eH30cyribct30Hmi-MeTMriaMMHo)-2-H-6yT 
nn-4- MeTnn-6eH3HMMAa3on-1-mi] 
-MeTnn]-6ncjDeHMJi- 2-Kap6oHOBOfi KUcnoTbi n 
Tpucj^TopyKcycHOM KucnoTbi b MeTuneHxnopwfle. 

Bbixofl 95,6% Teopnn. 

T. nn. 211-212°C. 

C33H3 3 N 3 0 4 S (567,70). 

PaccHHTaHo: C 69,80; H 5,86; N 7,40; S 5,65. 

HafifleHo: C 69,52; H 5,92; N 7,33; S 5,84. 

n p n m e p 44. 
4'-[[6-(N-6eH3oncynbc|DOHMri-H-neHTmiaMMHo)-2-H 
-6yTMJi-4-MeTHii-6eH- 

3MMMAa3ori-1-Liri]-MeTkin]-6McjDeHMn-2-Kap6o- 
HOBa^ KucnoTa. 

nonynafOT aHanornHHO npniviepy 1 M3 
cno>KHoro TpeT-6yTnnoBoro 3dpv\pa 

4'-[[6-(N-6eH30cyribc|30Hmi-H-neHTmiaMHHo)-2-H- 
6yTwn- 4-MeTnn-6eH3MMMAa3on-1-nn] -MeTun] 
-6wcf)e- Hnn-2-Kap6oHOBoCi Ki/icnoTbi n 
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Tpucj^TopyKcycHOM KucnoTbi b MeTMneHxnopnAe. 
BbixoA 81,8% Teopnn. 
T.nn. 232-233°C. 
C37H41N3O4S (623,81). 

PaccHMTaHo: C 71,24; H 6,62; N 6,74; S 5,14. 
HaPifleHo: C 71,30; H 6,77; N 6,68; S 5,33. 
n p n m e p 45. 
4 l -[[2-H-6yTmi-6-(M3onponnnKap6oHMnaMMHO)-4- 

MeTMJ1-6eH3MMHA£l- 

3on-1-Mn]-MeTMn]-6Mc)DeHnn-2-Kap6oHOBafi 
KucnoTa. 

nojiy^ajoT aHanornHHO npmviepy 1 H3 
cno>Ki-ioro TpeT-6y™noBoro acjDMpa 

4'-[[2-H-6yTMn-6-(M3onponMJiKap6oHMJiaMHHo)-4- 
MeTnn-6eH3MMMAa3on-1-nn] -MeTun] 
6k1C(De60HOBOpl KMCnOTbl n Tpuc^TopyKcycHOM 
KucnoTbi b MeTuneHxnopnAe- 

Bbixofl 86,3% Teopnn. 

T. nn. 313-315°C. 

C30H33N3O3 (483,61). 

PaccHMTaHo: C 74,51; H 6,88; N 8,69. 

HafifleHo: C 74,37; H 7,10; N 8,74. 

n p M m e p 46. CeMMTMAPSlT 
4'-[[2-H-6yTMn-6-(2,3-AMMeTMnManeMHMMMHo)4-M 
eTun- 

6eH3HMHfla3on-1-nn]-MeTnn]-6nc|DeHMn-2-Kap- 
6ohobom KucnoTbi. 

nonyHatoT aHanornHHO npwviepy 1 H3 
cno>KHoro TpeT-6y™noBoro 3<4wpa 

4'-[[2-H-6yTMn-6-(2 J 3-AMMeTnnManenHMMMHo)-4- 
MeTnn-6eH3HMMAa3on-1-nn] -MeTun] 
6wcjDe60HOBOtl KucnoTbi v\ TpucjDTopyKcycHOM 
KucnoTbi b MeTMneHxnopnAe- 

BbixoA 88,9% Teopnn. 

T.nn. 321-322°C. 

C32H 31 N 3 04 x 0,5H 2 O (530,62). 

PaccHMTaHo: C 72,43; H 6,08; N 7,92. 

HafiAeHo: C 72,89; H 6,16; N 7,89. 

n p n m e p 47. CeMMTMAPSlT 
4 l -[[6-(MMMHO-2,3-AHMeTMnivianeMHMMMHo)-2-H-np 
onnn-4- 

MeTnn-6eH3MMMAa3on-1-Mn]-MeTMn]-6nc|DeHMn- 
2- KapBOHOBOM KucnoTbi. 

nonynatoT aHanornHHO npniviepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro 3cf)wpa 

4'-[[6-(2,3-AHMeTnnManeMHHMMHo)-2-H-nponnn-4 
-MeTun- 6eH3MMMAa3on-1 -Mn]-MeTnn] 
-6nc)DeHnn-2-Kap- Gohobom KucnoTbi m 
Tpuc^TopyKcycHOM KucnoTbi b MeTuneHxnopnAe 

BbixoA 75,4% Teopnn. 

T. nn. 329-331°C. 

C31H29N3O4 x 0,5 H 2 0 (51 6,60). 

PaccHMTaHo: C 72,08; H 5,85; N 8,13. 

HafiAeHo: C 72,04; H 5,84; N 7,96. 

n p n m e p 48. CeMHrnApaT 
Tpw4)Topai4eTaTa 

4'-[(6-ai4eTaMMHO-2-6yTMn-4-MeTnn-6eH3MMMAa3 
on-1-nn)-MeTnn]-6nc)DeHnn-2-Kap6o-H 

OBOPlKMCnOTbl. 

nonynajoT aHanornHHO npniviepy 1 H3 
cno>KHoro TpeT-6yTwnoBoro acj^upa 

4'-[(6-aL4eTaMHHO-2-H-6yTMn-4-MeTnn-6eH3MMHAa 
3on-1- nn)-MeTnn] -6ncfceHnn-2-Kap6oHOBOM 

KUCnOTbl m Tpncf)TopyKcycHOM KMCnOTbl B 
MeTuneHxnopnAe 

BbixoA 95,7% Teopnn. 

T. nn. 112-114°C (aMop*HO) 

C28H29N3O3 x CF3COOH x 0,5 H 2 0 (578,59). 

PaccHMTaHo: C 62,28; H 5,40; N 7,26. 

HaMAeHo: C 62,57; H 5,46; N 7,21. 

I~l p h m e p 49. 
4'-[[2-H-6yTnn-4-MeTnn-6-(Mopc|DonMHKap6oHMna 
MMHo)-6eH3HMHAa3on-1 - 
nn]-MeTMn]-6Mc(DeHMn-2-Kap6oHOBafl KucnoTa. 
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nonynaHDT aHanor^HHO npMMepy 1 H3 
cnoxHoro TpeT-6y™noBoro acfcwpa 

4'-[[2-H-6yTMn-4-MeTMn-6-(iviopc|DonnHKap6oHMna 
MMHo)-6eH3HMHfla30Ji-1-nn] -MeTun] -6" 

MCjDeH60HOBOM KMCJIOTbl \A TpUCjDTOpyKCyCHOCl 
KUGJlOTbl B MeTMJieHXJlOpMfle. 

Bbixofl 80 , 9% Teopnu. 

T.nn. 279-281 °C. 

C31H34N4O4 (526,64). 

PaccHMTaHo: C 70,70; H 6,51; N 10,64. 

HawfleHo: C 70,48; H 6,50; N 10,51. 

I~l p n m e p 50. CeMHTpucfcTopaneTaT 
4'-[[2-H-6yTMJi-6-(i^MKnoreKCMnaMkiHOKap6oHMna- 
MMHo)-4-MeTnn-6eH3MMMAa3on-1 -nn] -MeTun] 

-6MC|DeHMn-2-Kap60HOBOM KMCJIOTbl. 

nonynafOT aHanornHHO npwMepy 1 1/13 
cno>KHoro TpeT-6y™noBoro scjDupa 

4'-[[2-H-6yTMJi-6-(4MKJioreKCMnaMHHOKap6oHHJiaM 
mho)-4- MeTmi-6eH3MMMfla3on-1-nn]-MeTnri] 
-6ncf)eHnn- 2-Kap6oHOBOM KMcnoTbi m 
TpwcfcTopyKcyci-ioPi KucnoTbi b MeTuneHxnopufle. 

Bbixofl 76,9% Teopnn. 

T. nn. 288-289°C. 

C33H 3S N 4 03 X 0,5 CF3COOH (595,70) 

PaccHMTaHo: C 68,55; H 6,51; N 9,41. 

HaMfleHo: C 69,08; H 7,02; N 9,65. 

n p h m e p 51. 
4'-[[2-H-nponnji-4-n3onponkiri-6-(1 -okco-m30hhao 
nnH-2-Mn(-6eH3MMMAa- 

3on-1 -nji]-MeTnn]-2-(1 H-TeTpa30Ji-5-MJi)-6ncjDe- 

HHJ1 . 

nonynafOT aHanornHHO npwMepy 8 H3 
4'-[[2-H-nponMn-4-M3onponnri-6-(1-OKCo-M30HH- 
AonMH-2-i/in)-6"eH3i/iMMAa3on-1 -nn] -MeTun] 
-2-i4MaHO-6Mc|DeHnna n a3HAa HaTpHfl b 
AHMeTnncjDopMaMHAe. 

Bbixofl 14% Teopnu. 

T.nn. aMopc)3HO. 

C35H33N7O (567,71). 

PaccHMTaHo: C 74,05; H 5,86; N 17,27. 

HaMfleHo: C 73,97; H 5,82; N 17,26. 

Macc-cneicrp: M + 567. 

n p n m e p 52. 
4'-[[2-H-nponnn-5-(MMMAa3o[1 ,2-a]nnpnAHH-2-nn 
)-6eH3HMHA33on-1 -nn] 
MeTnn]-6nc|DeHMn-2-Kap6oHOBa^ KucnoTa. 

rionynafOT aHanori/iHHO npuMepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro acfcnpa 

4'-[[2-H-nponMn-5-(MMMAa3o[1 ,2-a] 
nnpnAHH-2-nn)-6eH- 

3MMMAa3on-1-nn]-MeTnn]-6M0eHnn-2-Kap6o- 

HOBOM KMCnOTbl H TpHCpTOpyKCyCHOH KHCnOTbl B 

MeTnneHxnopnAe. 

BbixoA 32% Teopnu. 

T. nn. 250-253°C. 

C31H26N4O2 (486,60). 

PaccMMTaHo: C 76,52; H 5,39; N 11,52. 

HafifleHo: C 76,28; H 5,47; N 11,27. 

n p n m e p 53. 
4'-[(2-H-nponnn-4-3Tnn-6-(1-MeTnn6eH3MMHAa30 
n-2-Mn)-6eH3HMHAa- 

3on-1-Mn)-MeTnn]-6nc|DeHnn-2-Kap6oHOBafl 
KncnoTa. 

rionynafOT aHanornHHO npnMepy 1 H3 
cnc»KHoro TpeT-6yTnnoBoro acpnpa 

4'-[[2-H-nponMn-4-3TMn-6-(1-MeTnn6eH3MMMAa30 
n-2-Mn)-6eH3HMMAa3on-1 -nn] -MeTnn-6nKncnoTbi 
n Tpncf)TopyKcycHOM 
MeTnneHxnopMAe. 

BbixoA 64% Teopnu. 

T. nn. 217-219°C. 

C24H32N4O2 (528,70). 

PaccHMTaHo: C 77,24; H 6, 

HanfleHo: C 77,12; H 6,09; 
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n p n m e p 54. 
4'-[[2-H-nponnn-4-3Tnn-6-(1-MeTnn6eH3HMMAa30 
n-2-nn)-6eH3MMHAa- 

3on-1 -nn]-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6nc)De- 
Hun. 

nony^aHDT aHanon/NHO npuMepy 8 H3 
4'-[(2-H-nponnn-4-3Tnn-6-(1-MeTnn6eH3HMMAa- 
3on-2-Mn)-6eH3MMMAa3on-1-nn)-MeTMn]-2-i4H- 
aHO-6nc£ei-Mna n a3MAa HaTpnfl b 
AHMeTuncjDopMaMMAe. 

BbixoA 15% Teopnn. 

T. nn. 215-21 7°C. 

C34H32N8 (552,70). 

PaccHMTaHo: C 73,89; H 5,84; N 20,28. 

HafiAeHo: C 73,66; N 6,02; N 20,56. 

n p n m e p 55. 
4'-[(2-i4HKnonponMn-4-MeTMn-6-(1-MeTnn6eH3HMM 
Aa3on-2-nn)-6eH3M- 

MHAQ3on-1 -nn)-MeTnn]-6nc£eHnn-2-Kap6"oHO- Baa 
KucnoTa. 

nony^iatoT aHanornHHO npuMepy 1 H3 
ano>KHoro TpeT-6yTnnoBoro acpnpa 

4 , -[[2-i4MKnonponnn-4-MeTnn-6-(1-MeTnn6eH3MMM 
Aa- 3on-2-nn)-6eH3HMHAS3on-1 -nn]-MeTnn] 
-6ncf)e- Hnn-2-Kap6oHOBoPi KucnoTbi n 
Tpn0TopyKcycHOM KucnoTbi b MeTuneHxnopnAe. 

BbixoA 52% Teopnn. 

T. nn. 244-246°C. 

C33H 2 8N 4 0 2 (512,60). 

PaccHMTaHo: C 77,32; H 5,51; N 10,93. 

HafifleHo: C 77,75; H 5,71; N 10,94. 

n p m m e p 56. 
4'-[(2-i4HKnonponMn-4-MeTnn-6-(1-MeTMn6eH3MMH 
Aa3on-2-nn)-6eH3n-MMAa3on-1 -nn)- MeTM 

nonyMatoT aHanon/iHHO npnMepy 8 n3 
4'-[[2-i4MKnonponnn-4-MeTMn-6-(1-MeTnn6eH3H- 
MHAa3on-2-Mn)-6eH3MMMAa3on-1 -nn] -Mernn] 
-2-u,MaHO-6Mc)DeHMna n a3HAa HaTpna b 
AHMeTnncjDopMaMMAe. 

BbixoA 59% Teopnn. 

T. nn. 245-247°C. 

C33H28N8 (536,65). 

PaccHMTaHo: C 73,86; H 5,26; N 20,88. 

HaPiAeHo: C 73,95; H 5,42; N 20,90. 

n p n m e p 57. 
4'-[(2-i4HKno6yTnn-4-MeTnn-6-(1 -MeTnn6eH3i/iMMA 
a3on-2-nn)-6eH3MMMAa-3on-1-nn)-M 
eTnnKncnoTa. 

nony^aioT aHanon/iHHO npnMepy 1 
cno>KHoro TpeT-6yTnnoBoro acfinpa 

4'-[(2-i4HKno6yTnn-4-MeTnn-6-(1 -MeTMn6eH3MMMA 
a3on-2-nn)-6eH3MMHAa3on-1-Mn)-Me 
Tnn]KncnoTbi v\ TpncjDTopyKcycHOM KucnoTbi b 
m eT nn e Hxn opnAe . 

BbixoA 63% Teopnu. 

T. nn. 189-191°C. 

C 3 4H3oN 4 0 2 (526,60). 

PaccHMTaHo: C 77,55; H 5,74; N 10,64. 

HafiAeHo: C 77,35; H 5,92; N 10,40. 

n p n m e p 58. 
4'-[(2-i4HKno6yTMn-4-MeTnn-6-(1-MeTnn6eH3HMMA 
a3on-2-nn)-6eH3MMMAa- 

3on-1 -nn)-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6nc)DeHM 

n. 

nonynarOT aHanornHHO npnMepy 8 H3 
4'-[(2-i4HKno6yTnn-4-MeTnn-6-(1-MeTnn6eH3HMM- 
Aa3on-2-Mn)-6eH3HMMAa3on-1 -nn)-MeTnn] -2- 
i_|naHO-6nc(DeHMna n a3MAa HaTpua b 
AMMeTMncjDopMaMMAe. 

BbixoA 61% Teopnu. 

T. nn. 197-199°C. 

C34H30N8 (550,70). 

PaccHMTaHo: C 74,16; H 5,49; N 20,35. 
HafiAeHo: C 74,12; H 5,74; N 20,67. 
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n p h m e p 59. 
4'-[(2-H-nponnn-4-MeTMn-6-(1-MeTHJi-5-cjDTop-6eH 
3MMMfla3on-2-nji)-6eH- 

3MMMfla3ori-1-^iri)-MeTMri]-6Mc(DeHLiri-2-Kap6o- 
HOBaa KucnoTa. 

nonyMafOT aHanornMHO npi/iiviepy 1 1/13 
cnoxHoro TpsT-6yTnnoBoro acfwpa 

4 , -[[2-H-nponMn-6-(1-MeTMn-5-cjDTop-6eH3HMHfla3 
on-2- MJi)-6eH3HMMAa3on-1 -MJi]-MeTMJi] 
-6nc(DeHnri-2-Kap6oHOBOM KucnoTbi n 

TpucjDTopyKcycHOM KucnoTbi b MeTnneHxnopn,qe. 

Bbixofl 34% Teopnn. 

T. nn. 250-252°C. 

C 3 3H29FN 4 0 2 (532,60) 

PaccHMTaHo: C 74,42; H 5,49; N 10,52. 

HafifleHo: C 74,14; H 5,64; N 10,54. 

n p h m e p 60. 
4'-[(2-H-nponnji-4-MeTnn-6-(MMHfla3o[1 ,2-a]nnpi/i 

MMAMH-2-Mn)-6eH3MMM- 

fla3on-1 -nn)-MeTHJi]-2-(1 H-TeTpa3on-5-nn)-6n- 
cf)eHnn. 

nony^afOT aHanori/HHO npfiwiepy 8 M3 
4'-[(2-H-nponnn-4-MeTnn-6-(nMHAa3o[1 ,2-a] 
nupw- 

MMAHH-2-MJl)-6eH3MMMfla30J1-1 -Mn)-MeTnn]-2-L^a 
HO-6wcjDeHwna n a3Hfla HaTpua b 
ah m eT v\ n dpo pM a m v\ p,e . 

Bbixofl 16,5% Teopnn. 

T. nn. Hani/maa c 275°C (pa3n.) 

C31H27N9X H 2 0 (543,65). 

PaccHHTaHo: C 68,45; H 5,28; N 23,19. 

HafifleHo: C 68,25; H 5,50; N 23,37. 

I~l p n m e p 61. 
4 l -[(2-H-nponmi-4-MeTMn-6-(5,6 ) 7 J 8-TeTparn ( o I po 
-HMHfla3o[1 ,2-a]nMpn-AMH-2-nn)-6 
eH3MHmi-2-Kap6oHOBajq KucnoTa. 

nonynafOT a h an o run ho npwiviepy 1 H3 
cnoxHoro TpeT-6y™noBoro acpupa 

4 l -[[2-H-nponnn-4-MeTnn-6-(5 3 6,7,8-TeTparMApo 

-l/IMM- 

Aa3o[1 ,2-a]-nnpnA^H-2-Mn)-6eH3MMMAa3on-1 - 
nn] -MeTun] -6ncjDeHnn-2-KapGoHOBOM KucnoTbi h 
Tpnc|DTopyKcycHoPi KucnoTbi b MeTuneHxnopnAe. 

BbixoA 67% Teopnn. 

T.nn. HaHMHaa c 240°C (cneKaHne). 

C32H32N4O2 (504,64). 

PaccHHTaHo: C 76,16; H 6,39; N 11,10. 

HaCiAeHo: C 75,94; H 6,46; N 11,20. 

[~l p h m e p 
4 l -[(2-H-nponMJi-4-MeTMn-6-(5,6 ) 7,8-TeTparMApo 
-MMMAa3o[1 ,2-a] rinpM- 

AkiH-2-mi)-GeH3MMHAa30Ji-1 -MJi)-MeTnn]-2-(1 H- 
TeTpa3on-5-kin)-6wcf)eHi/in. 

nonynafOT amnornHHO npfiiviepy 
4 l -[(2-H-nponmi-4-MeTnn-6-(5, 6, 7,8-TeTparnApo 
- MMMAa3o[1 ,2-a]-nnpnAHH-2-MJi)-6eH3MMHAa- 
3on-1-nji)-MeTMn]-2-i4naHO-6ncjDeHmia w a3MAa 
HaTpua b AHMeTwncfcopiviaMWAe. 

BbixoA 73,5% TeopuM. 

T. nn. HaHMHaa c 275°C (pa3Jl.) 

C32H32N8 (528,67). 

PaccHHTaHo: C 72,70; H 6,10; N 21,20. 

HafifleHo: C 72,40; H 6,07; N 21,48. 

n p \a M e p 63. 
4'-[(2-H-nponnn-4-MeTnn-6-(1-MeTnn-6-c(DTop-6eH 
3HMMAa3on-2-nn)-6eH- 3HMi/iAa3on-1 -nn)-MeTnn] 
6nc)DeHMn-2-Kap6oHOBafl KucnoTa. 

nony^afOT aHanornMHO npuwepy 1 1/13 
cno>KHoro TpeT-6yTMnoBoro acfwpa 

4'-[(2-H-nponMn-4-MeTnn-6-(1-MeTnn-6-cjDTop-6eH 
3HMM- Aa3on-2-Mn)-6eH3MMHAa3on-1 -nn] 
-Me™n]-6n- cjDeHnn-2-Kap6oHOBOM KucnoTbi n 
TpucjDTopyKcycHOM KucnoTbi b MeTuneHxnopnAe. 

BbixoA 76% Teopnn. 



62. 



M3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



T. nn. 243-245°C. 
C 3 3H 2 9FN 4 02 (532,60). 
PaccHMTaHo: C 74,42; H 5,49; N 10,52. 
HaMAeHo: C 74,74; H 5,52; N 10,77. 
Macc-cneKTp: m/e 532. 

I~l p n m e p 64. 
4'-[(2-H-nponnn-4-xnop-6-(1-OKCO-M30HHAonMH-2 
-Mii)-6eH3MMHAa3on-1 -Mn)-MeTnn]- 
6n4)eKMcnoTa. 

nonynatoT aHanori/iHHO npi/iiviepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro 3cf)npa 

4'-[(2-H-nponnn-4-xnop-6-(1-OKCO-M30HHAonnH-2 
-nn)- 

6eH3MMHAa3on-1-Mn)-MeTnn]-6nc|DeHMn-2-Kap- 
SOHOBOPi KMCnOTbl \A TpncpTopyKcycHOM KMCnOTbl 
b MeTuneHxnopnAe- 

BbixoA 7,5% Teopnn. 

T. nn. 209-210°C. 

C 32 H26CIN 3 0 3 (536,04) 

Macc-cneKTp: m/e 535/537 

3Ha«-ieHMe Rf: 0,25 (cunnKarenb; CMecb 
MeTuneHxnopnAa n 3TaHona b 06-beMHOM 

COOT HOLUe hum 9:1). 

n p i/i m e p 65. 
4'[(2-H-nponnn-4-xnop-6-(1-MeTwn6eH3MMMAa3on 
-2-nn)-6eH3MMMAa3on- 

1 -Mn)-MeTnn]-6ncj3eHLin-2-Kap6oHOBafl KucnoTa. 

nonyMakDT aHanornHHO npi/iiviepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro scfwpa 

4 , -[(2-H-nponnn-4-xnop-6-(1-MeTnn-6eH3MMHAa30 
n-2- nn)-6eH3MMHAa3on-1 -wn)-MeTnn] 
-6nc|DeHnn-2-Kap6oHOBOM KucnoTbi m 

Tpm^TopyKcycHOM KucnoTbi b MeTuneHxnopnAe. 

BbixoA 52,7% Teopnn. 

T.nn. 292-295°C. 

C32H27CIN4O2 (535,06). 

3 h an e Hue Rf: 0,30 (cunnKarenb; CMecb 
MeTuneHxnopnAa n 3TaHona b o6"beMHOM 
coot h owe hum 19:1). 

PaccHMTaHo: C 71,90; H 5,08; N 10,45; CI 
6,63. 

HafiAeHo: C 71,29; H 5,21; N 10,40; CI 6,76. 

n p m m e p 66. TMApoxnopuA 
4'-[(2-H-nponMn-4-xnop-6-(1-MeTMn6eH3MMMASi30 
n-2-Mn)-6eH3MMHAa3on-1-nn)-MeTMn-2-5-nn)-6n 
cjDeHnna. 

nonynatoT aHanornHHO npniviepy 8 H3 
4'-[(2-H-nponMn-4-xnop-6-(1-MeTnn6eH3MMHAa-30 
n-2-nn)-6eH3HMkiAa3on-1-nn)-MeTM n] -2m a3MAa 
HaTpus b AHMeTuncjDopiviaMMAe. 

BbixoA 53,8% Teopuw. 

T.nn. HaMMHaeT cneKaTb c 204°C. 

C 32 H27CIN s x HCI (595,55). 

3HaMeHne Rf: 0,20 (cunnKarenb; CMecb 
npocToro neTponei?iHoro scjDupa n cnoxHoro 

3TnnoBoro 3C|DMpa yKCyCHOM KMCnOTbl b 
o6"beMHOM COOTHOLUeHMM 1:1 M 1% HejlfiHOW 

yKcycHofi KucnoTbi). 

PaccHMTaHo: C 62,55; H 4,71; N 18,85; CI 
11,85. 

Ha^AeHo: C 62,34; H 4,97; 

n p n m 

4'-[(2-H-nponMn-4-xnop-6-(1-OKCO-M30HHAonnH-2 
-nn)-6eH3HMHASi3on-1 -nn)-MeTnn]- 2-(1 

nonynahOT aHanornHHO npniviepy 8 H3 
4'-[(2-H-nponMn-4-xnop-6-(1-OKCO-H30kiHAonkiH-2 
- nn)-6eH3MMMAa3on-1-nn)-MeTkin] -2-i_|MaHO-6n- 
4)eHnna m a3Mfla HaTpus b AHMeTMncfcoMaMi/iAe. 

BbixoA 24,6% Teopnn. 

T. nn. 246-248°C. 

C 32 H 2 6CIN 7 0 (560,08). 

3HaneHne R f : 0,15 (cunnKarenb; CMecb 
MeTuneHxnopnAa m 3TaHona b o6"beMHOM 



N 18,84; CI 11,57. 
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cooTHOLueHnn 9:1). 

PaccHHTaHo: C 69,00; H 4,67; N 17,55; CI 
6,40. 

HafifleHo: C 68,26; H 4,75; N 17,73; CI 6,97. 

n p M M e p 68. 
4'-[(2-H-nponnn-4-xriop-6-(i4HKrioreKCMnaMHHOKa 
p6oHnnaMMHo)-6eH3M- MHfla3on-1-nn)-MeTMn] 
-6ncjDeHMn-2-Kap6oHO- Ban KucnoTa. 

nonynafOT aHanornHHO npniviepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro scpupa 

4'-[(2-H-nponnn-4-xnop-6-(i4HKrioreKCMJiaMMHOKa 
p6o- HMnaMMHo)-6eH3MMMfla30Ji-1-mi)-MeTnn] 
-6m- $eHwn-2-Kap6oHOBofi KucnoTbi w 
Tpnc|3TopyKcycHoPi KucnoTbi b MeTuneHxnopufle. 

Bbixofl 75% Teopnn. 

T. nn. 222-224°C. 

C 31 H33CIN 4 03 (545,09). 

3HaneHne Rf: 0,15 (cnjiMKarenb; civiecb 
M6TnneHxnopnfla n OTaHona b oo"~beMHOM 

COOTHOLUeHMM 19:1). 

PaccHHTaHo: C 68,50; H 6,10; N 10,30; CI 
6,48. 

HaMfleHo: C 68,89; H 5,98; N 10,02; CI 7,04. 

n p n m e p 69. TuApsiT 
4'-[(2-H-nponnn-4-MeTMn-6-aMHAHHO-6eH3MMHAa 
3on-1-nn)-Me- Tnn]-6nc|DeHMn-2-Kap6oHOBOM 

KUCriOTbl. 

a) Cno>KHbiM MeTunoBbiPi acjDup 
4'-[(2-H-nponnn-4-MeTnn-6-aMMAHHO-6eH3MMMAa 

3 on- 1 -Mn)-MeTnn]-6ncl3eHnn-2-Kap6oHOBOM 

KMCnOTbl. 

PasMeixiMBaa, 2,1 r (5 MMonb) cno>KHoro 
MeTunoBoro sdpwpa 

4 , -[(2-H-nponnn-4-MeTMn-6-i4naHO-6eH3MMMAa3on 
-1-nn)-MeTnn] -SucjDeHun- 2-Kap6oHOBOM 
KucnoTbi pacTBopjiraT b 250 ivin MeTaHona npn 
KOMHaTHOM TeMnepaType. [~lpn 10-20°C b 
tgmghmb 3 h npw oxn ax<AS hum nbAQM noAaiOT 
xnopucTbiM boaopoa 3aTeM nepeMewMBaioT b 
TeneHMe 3 h npn komh3THOM TeMnepaType. 
PacTBopnTenb OTroHHhDT b BaKyyivie, ocTaTOK 
CMeiuMBatoT Asa pa3a c npocTbiM scJdmpom n 
ynapuBaHDT. 06pa30BaBLUkikicfl mmmho3c|dhp 
nomoLi^afOT b 250 mji MeTaHona n cMeujMBafOT c 
10,0 r KapGoHaTa aMMOHUfl. PeaKi4MOHHyHD 
ciwecb nepeMeiuMBaioT b TeneHne 12 m npn 
KOMHaTHoCi TeMnepaType. nocne yAaneHMfl 
pacTBopnTena b BaKyyMe ocTaTOK oMMLnatoT Ha 
CMnn Karen bcoAepxaLnew KonoHKe (BennnnHa 
3epeH 0,063-0,032 mm), npuneM b KanecTBe 
anHDeHTa Mcnonb3yioT CMecu MeTMneHxnopMAa n 
MeTaHona c noBbiwaioLAeMCfl nonfipHOCTbKO (b 
oG"beMHOM cooTHOLueHUM 9:1 n 8:2). 
OflHopoAHbie c|DpaKL4MM crymafOT b BaKyyMe. 

BbixoA 1,5 r (58% Teopnn). 

3HaHeHne Rf: 0,15 (CMnMKarenb; 
pacTBopnTenb: CMecb MeTMneHxnopMAa n 
MeTaHona b o6"beMHOM cooTHOLueHnn 9:1). 

6) 

4'-[(2-H-nponnn-4-MeTnn-6-aMMAHHO-6eH3MMHAa 
3on-1-wn)-MeTnn] -6Mcf)eHMn-2-Kap- 6oHOBaa 
KucnoTa. 

0,51 r (1,0 MMonb) cno>KHoro MeTunoBoro 
30>Mpa 

4'-[(2-H-nponMn-4-MeTMn-6-aMHAHHO-6eH3MMMAa 
3on-1-nn)-MeTnn] -6ncjDeHnn-2-Kap- oohobom 

KHCnOTbl paCTBOp^K)T b 6 Mn 

TeTparnApocpypaHa, CMeniMBaKOT c 2,8 Mn 1 ,4 M 
BOAHoro pacTBopa tmapookmcm nuT^a m c 3 Mn 
BOAbi n nepeMeLUMBatoT npn KOMHaTHOM 
TeMnepaType b TeneHne 2 AHefi. 3aTeM 
Ao6aBnnK3T pacTBop 300 Mr xnopnAa aMMOHUfl b 

4 Mn BOAbi. 3Ty CMecb nepeMeiunBajoT b 
TeneHMe 5 mmh, o6~pa30BaBLUMMCfl ocaAOK 
OTcacbiBafOT, npoMbiBafOT aLieTOHOM m cywaT 
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HaA ruAPOOKMCbfo Kanna. 

Bbixofl 0,25 r (59% Teopnn). 

T. nn. 270-271 °C (pa3no>KeHne). 

C26H26N4O2 x H 2 0 (426,53). 

PaccHHTaHo: C 70,25; H 6,35; N 12,60. 

HaPiAeHo: C 70,04; H 6,23; N 12,50. 

3HaneHne R f : 0,55 (cwnnKarenb; 
pacTBopnTenb: CMecb MeTMneHxnopMAa, 
MeTaHona v\ aMMMaKa b o6"~beMHOM 
cooTHOiueHMM 2:1:0,25). 

n p h m e p 70. 
4'-[(2-H-nponnn-4-MeTMn-6-(4,5 3 6,7-TeTpari/iflpo 
-6eH3MMHAa3on-2-nn)-6eH3MMHfla30 
n-1-6oHOBa?i KucnoTa. 

nonynahOT aHanornMHO npuMepy 69 H3 
cno>KHoro MeTMnoBoro acpupa 

4'-[(2-H-nponMn-4-MeTkin-6-(4,5,6,7-TeTparnApo 
-6eH3MMMAa- 

3on-2-nn)-6eH3MMMAa3on-1 -nn)-MeTnn] -SucjDe- 

HHn-2-Kap60H0B0M KMCnOTbl H THAPOOKMCH nmwn 

b boahom TeTparwApocfcypaHe. 
BbixoA: 59% Teopnn. 
T. nn. 310-31 1°C. 

I~l p m m e p 71. 
4'-[(2-H-nponnn-4-MeTMn-6-(1-MeTnn-MMHAa30-n-4 
-i/m)-6"eH3i/iMHAa3on-1 - 

nn)-MeTnn]-6nc|DeHMn-2-Kap6oHOBafi KucnoTa. 
a) 

3-MeTnn-4-6yTnpnnaMMHO-5-HMTpo-ai4eTOcjDeHOH. 

Pa3MeiUMBafl, 32,6 r (148 MMonb) 
3-MeTnn-4-6yTnpnnaMMHO-ai4eToc|DeHOHa 
nopu,MJRMM noAatOT b 300 Mn AbiMHineM a30THoti 
KucnoTbi npM TeMnepaType -15°C, nocne nero 
nepeMeninBaKOT eLU,e b TeneHixie 30 muh npw 
TeMnepaType -15°C. PeaKi^noHHyro CMecb 3aTeM 
npn nepeMeiuMBaHUM BbinnBafOT Ha 3 n nbAa, 

BbinaBLUMM npOAyKT OTCaCblBaiOT, npOMblBaWDT 

400 Mn BOAbi, cyujaT m OHnmaKOT nyTeM 
nepeKpMCTannn3ai4nn M3 CMecu STaHona m 
npocToro AH^TunoBoro scjDupa b o6"beMHOM 

COOTHOLUeHMM 1:1. 

BbixoA 23,8 r (61,0% Teopnn). 

3HaneHne R f : 0,32 (cwnnKarenb; 

MeTuneHxnopuA)- 

3HaneHne R f : 0,48 (c^nnKarenb; CMecb 

MeTuneHxnopnAa n MeTaHona b o6"beMHOM 

COOTHOLUeHMM 50:1). 

6) 

3-MeTMn-4-6yTMpMnaMMHO-5-HMTpo-1-6poMau,eTO 
cf:eHOH. 

Pa3Mei_LiMBafl, k pacTBopy 23,8 r (90 MMonb) 
3-MeTMn-4-6yTnpnnaMMHO-5-HMTpoau,eToct3eHOHa 
b 900 Mn AUxnopMeTaHa Kann^MM Ao6aBnafOT 
pacTBop 16,0 r (200 MMonb) 6poMa b 140 Mn 
AMOKcaHa npn KOMHaTHOM TeMnepaType TaK 
MeAneHHO, mto BcerAa MMeeTca nonHoe 
o6eci4BeHMBaHMe peaKU,MOHHoi?i CMecn. 3aTeM 
nepeMeiuMBajoT b TeneHMe 2 m 3 peaKU,noHHyfo 
CMecb cryLAaHDT b BaKyyMe Aocyxa, nonyneHHbiM 

T3KMM 06pa30M OCTaTOK CMeLUMBaiOT npMMepHO 

c 20 Mn CMecM AMxnopMeTaHa m npocToro 

AMSTMnOBOrO GCjDMpa B o6"beMHOM COOTHOLUeHMM 

1:1, OTcacbiBafOT m cryLLiaioT. TaKMM o6pa30M 
nonynaioT 23 r (74% TeopMM) 
3-MeTMn-4-6yTnpMnaMMHO-5-HMTpo- go 
-6poMau,eToc|DeHOHa, b kotopom eiu^e 
coAep>KMTC5q OKono 10% MexoAHoro coeAMHeHna. 
ripoAyKT noAatOT Ha cneAytom,yfo CTaAMHD 6e3 
AanbHeMiueM ohhctkm. 

3HaneHMe R f : 0,69 (cMnMKarenb; CMecb 
MeTMneHxnopMAa m MeTaHona b o&beMHOM 

COOTHOLUeHMM 50:1). 

3HaneHMe R f : 0,84 (CMnMKarenb; CMecb 
MeTMneHxnopMAa m MeTaHona b o6T=eMHOM 
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COOTHOLUeHUM 9:1). 
B) 

2- 6yTMpmnaMMHO-3-HMTpo-5-(MMMAa30-4-nn)-Ton 
yon. 

PacTBop 6,8 r (20 MMonb) 

3- MeTMn-4-6yTnpnnaMMHO-5-HMTpo- co 
-GpoMai^eTocjDei-ioHa b 20 Mn cipopMaMMAa 
HarpeBafOT ao 140°C b TeneHkie 2 h. 
Oxna>KAeHHbiM pacTBop BbinMBafOT npwviepHO b 
50 mji 1 h. aMivinaKa m nepeMeLLMBafOT okojio 15 
mmh. BbinaBLUMM cbipow npoflyKT OTcacbiBafOT, 
npoMbiBafOT npn6nn3HTeribHO 50 mji BOflbi n 
cyiuaT. TaKUM o6pa30M nonynaiOT 4,4 r (75% 
Teopnn) cbiporo npoflyKTa, KOTopbiM noAaioT Ha 
cneAyramyra CTaflura 6e3 AanbHeMiuew ohmctkm. 

3HaMeHMe R f : 0,29 (cmiMKarenb; CMecb 
MeTuneHxnopHfla h MeTaHona b o6""beMHOM 

COOTHOLUeHMM 9:1). 

r) 

2-6yTMpMnaMMHO-3-HMTpo-5-(1-MeTnn-HMMAa30Ji 
-4-nji)-TOJiyon. 

K pacTBopy 2,5 r (8,7 MMonb) 
2-6yTMpMnaMMHO-3-HMTpo-5-(MMMAa3on-4-Mn)-TO 
nyona n 5,2 r (30 MMorib) AurMApaTa KapooHaTa 
KajiMfl b 30 mji AHMeTuncyiibcjDOKCHAa KanrmMH 
flo6aBJifliOT 1,3 r (9,5 MMonb) MeTHnwoAWAa npn 
KOMHaTHO^ TeMnepaType v\ 3aTeM 
nepeMeiunBaK)T b TeneHne 2 h. nocne 3Toro 
peaKi^MOHHyto CMecb BMeninBafOT b 150 mji BOAbi 
m 4 pa3a SKCTparnpyfOT no 25 mji ano>Ki-ioro 
3THJioBoro scpMpa yKcycHOM KHanoTbi. 
OpraHi^necKkie 3KCTpaKTbi npoMbiBatoT 30 mji 
BOAbi, cyiuaT n cryiAafOT. nonyneHHbM TaKUM 
o6pa30M cbipofi npoAYKT OHHLAaioT kojiohohhow 
xpoMaTorpa0neM (300 r cunHKarena, 
pacTBop^Terib: CMecb MeTHneHxnopMAa \a 
MeTaHOJia b o6"beiviHOM cooTHOLueHnn 30:1). 

BbixoA 640 Mr (24% Teopupn). 

3Ha<-ieHMe R f : 0,54 (ci/innKarenb; CMecb 
MeTuneHxriopMAa w MeTaHona b o6""beMHOM 

COOTHOLUeHMM 9:1). 

2-6yTMpMnaMMHO-3-aMMHO-5-(1-MeTMJi-MMHAa30-n 
-4-nji)-TOJiyon. 

640 Mr (2,1 MMorib) 

2-6yTMpMnaMMHO-3-HMTpo-5-(1-MeTMn-HMMAa30Ji 
-4-wi)-TOJiyona bb 30 mji MeTaHona rHApupyfOT 
npn KOMHaTHOM TeMnepaType m AasneHMH 
BOAopoAa 5 6"ap Ha 200 Mr nannaAna Ha yrne 
(20%). nocne nonHoro nornoi_u,eHMfl BOAopoAa 
KaTann3aTop 0nnbTpyK)T n c^wnbTpaT cryLU,aK)T. 
nony^aeMbiM TaKUM o6pa30M cbipoki npoAyKT 
noAatoT Ha cneAyioiAyfo CTaAHio p,ar\h>He\Aiue\A 

OHHCTKH. 

BbixoA 600 Mr (100% TeopMM). 

3HaneHne R f : 0,23 (cunnKarenb; CMecb 
MeTuneHxnopMAa v\ MeTaHona b o6~beMHOM 
cooTHOLueHnn 9:1). 

e) 

2-H-nponnn-4-MeTnn-6-(1-MeTnn-HMHAa3on-4-nn 
)-6eH3HMHAa3on. 

600 Mr (2,1 MMonb) 

2-6yTnpnnaMMHO-3-aMMHO-5-(1-MeTMn-MMHAa3on 
-4-nn)-Tonyona b 10 Mn neAflHoi/i yKcycHOM 
KHcnoTbi HarpeBawDT c o6paTHbiM 
xonoAnnbHMKOM b Te«-ieHne 1 h. 3aTeM b 
Ba«yyMe cryLU,aK)T Aocyxa, ocTaTOK CMeu_iMBaK)T 
c 15 Mn BOAbi, noALU,enaHMBaK)T aMMnaKOM n 
3KCTparnpyK)T 4 pa3a no 10 Mn cno>KHoro 
STunoBoro 3c(Dnpa yKcycHotf KucnoTbi. 
OpraHnnecKne SKCTpaKTbi npoMbiBaHDT 15 Mn 
BOAbi, cyiuaT m cryLAaioT. nonynaeMbifi TaKMM 
o6pa30M cbipoPi npoAyKT noAafOT Ha 
cneAytOLAyK) CTaAHto 6e3 AanbHeMLuefi ohmctkm. 

BbixoA 420 Mr (79% TeopMM). 
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3HaneHne R f : 0,37 (own h Karen b; CMecb 
MeTuneHxnopnAa h MeTaHona b o6T=eMHOM 

COOTHOLUeHMM 9:1). 

>k) Cno>KHbiM TpeT-6yTnnoBbiM sc|3np 
4 l -[(2-H-nponnn-4-MeTMn-6-(1-MeTnn-MMHA£i3on-4 
- nn)-6eH3MMHASi3on-1 -Mn)-Me™n]-6"Mcf>eHwn-2- 

Kap^OHOBOM KMCnOTbl. 

K pacTBopy 200 Mr (0,79 MMonb) 
2-H-nponnn-4-MeTnn-6-(1-MeTnn-HMHAa3on-4-nn 
)-6eH- 3MMMAa3ona n 90 Mr (0,8 MMonb) 
TpeT-6yTnnaTa Kanwa b 5 Mn 
AMMeTuncynbcjDOKCMAa AOOaBnflfOT 280 Mr (0,8 
MMonb) cno>KHoro TpeT-6yTnnoBoro scjoupa 
4'-6poMMeTnn-6nc|3eHMn-2-Kap6oHOBOM KucnoTbi. 
CMecb nepeMeujwBafOT npn komh3thom 
TeMnepaType b TeneHne 90 MMHyT, 3aTeM 
BMeujUBaroT npn6nw3MTenbHO b 40 Mn BOAbi, 
3 kct pa rn py kdt 4 pa3a, Ka>KAbiPi pa3 10 Mn 
cno>KHoro STunoBoro 30npa yKcycHOM KucnoTbi, 
opraHnnecKne SKCTpaKTbi npoMbiBawT 10 Mn 
BOAbi, cyujaT n cryLAaioT Aocyxa. nonynaeMbiPi 

TaKUM 06pa30M CbipOM npOAyKT OHMLAafOT 

KonoHOHHOM xpoMaTorpac(DneM (100 r 
ckinnKarenfl, pacTBOpnTenb; CMecb 
AnxnopMeTaHa n MeTaHona b o6"beMHOM 

COOTHOLUeHMM 30:1). 

BbixoA 230 Mr (56% TeopMM). 

3HaneHne Rf: 0,61 (cunnKarenb; CMecb 
MeTuneHxnopnAa m MeTaHona b o6"beMHOM 
COOTHOLUeHMM 9:1). 

3) 

4'-[(2-H-nponMn-4-MeTnn-6-(1-MeTMn-MMMAa3on-4 
-nn)-6eH3MMHAa3on-1 -nn)-MeTMn] 
6Mc|DeHMn-2-Kap6oHOBa3 KucnoTa. 

PacTBop 230 Mr (0,44 MMonb) cno>KHoro 
TpeT-6yTnnoBoro scj^upa 

4 l -[(2-H-nponnn-4-MeTnn-6-(1-MeTMn-MMHA£i3on-4 
-nn)-6eH3MMHAa3on- 

1 -Mn)-MeTMn]-6McjDeHMn-2-Kap6oHOBOM KMcnoTbi 
n 2 Mn TpUCjDTOpyKCyCHOM KUCnOTbl B 10 Mn 

AnxnopMeTaHa nepeMeniMBawT npn KOMHaTHOM 
TeMnepaType b TeneHne homh h 3aTeM cryLAatoT 
Aocyxa. OcTaTOK pacTBopsioT b 5 Mn 
pa36aBneHHoro HaTpoBoro LAenoKa, pacTBop 
HeMTpann3yfOT yKcycHOM KucnoTow, BbinaBLUMM 
ocaAOK OTcacbiBawT, npoMbiBafOT boaom m 
cyujaT. 

BbixoA 120 Mr (59% TeopMM). 
T. nn. 293-295°C. 

3HaMeHne R f : 0,39 (cunnKarenb; CMecb 
MeTuneHxnopnAa ^ MeTaHona b o6"beMHOM 

COOTHOLUeHMM 9:1). 

n p n M e p 72. 
4'-[(2-H-nponMn-4-MeTMn-6-(2-nnpnAHJi)-^eH3MMH 
Aa3on-1 -nn)-MeTnn]-2- 
(1 H-TeTpa3on-5-nn)-6nOpeHMn. 

nonynatoT aHanornHHO npuMepy 8 H3 
4 l -[(2-H-nponnn-4-MeTMn-6-(2-nnpnAH-n)-6eH3M- 
MHA33on-1-Mn)-MeTnn] -2-u,naHO-6nc|DeHMna m 
a3MAa HaTpMfl b AHMeTMncjDopMaMMAe. 

BbixoA 56% TeopMM. 

T. nn. HaHMHaa c 136°C (pa3no>KeHMe). 

C 3 oH 2 7N 7 x 0,5 H 2 0 (494,60). 

PaccHMTaHo: C 72,85; H 5,71; N 19,83. 

HaMAeHo: C 72,45; H 6,01; N 19,83. 

I~l p n m e p 73. 
4 , -[(2-H-nponnn-4-MeTMn-6-(1-MeTnn-MMHASi3on-4 
-i/in)-6eH3MMHAa3on-1 - 
nn)-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6ncjDeHnn . 

nonynatoT aHanornHHO npuMepy 8 H3 
4'-[(2-H-nponMn-4-MeTnn-6-(1-MeTMn-MMMAa3on-4 
-nn)-6eH3MMHAa3on-1-nn)-MeTMn] - 2-u 1 mi/i a3MAa 
HaTpM^ b AHMeTMncjDopMaMMAe. 

BbixoA 24% TeopMM. 
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T. nil. 255-257°G. 

3HaneHMe R f : 0,24 (cunnKarenb; CMecb 
MeTuneHxnopufla n MeTaHona b o&beMHOM 

COOTHOLUeHMH 9:1). 

C29H28N8X H 2 0 (506,62). 

Pacc^HTaHo: C 68,75; H 5,97; N 22,12. 

HafifleHo: C 68,90; H 5,97; N 22,03. 

n p h m e p 74. 
4 , -[(2-3Tnn-4-MeTHJi-6-(5,6 1 7,8-TeTparn 1 qpo-MMM 
Aa3o[1,2-a] nupuflUH- 

2-nn)-6eH3MMMAa3on-1 -nn)-Me™n]-2-(1 H-TeT- 
pa3on-5-Mn)-6wcf)eHnn. 

nonyHafOT aHanornHHO npniwepy 8 M3 
4 , -[(2-3TMn-4-MeTnn-6-(5,6,7,8-TeTparMflpo-MMM 

Aa3o[1 ,2-a]nnpnflMH-2-nn)-6eH3HMMAa30Ji-1 -nn)- 
MeTnn]-2-i4naHO-6nc(DeHHJia v\ a3Mfla HaTpua b 
ah m eT v\ n dpo pM a m h fle . 

Bbixofl 21% Teopnn. 

T. nn. aMopcjDHO. 

3HaHeHne R f : 0,27 (cunnKarenb; CMecb 
MeTuneHXJiopufla h aTaHona b oCrbeMHOM 

COOTHOLUeHUM 9:1). 

C 3 iH 3 oN 8 (514,64). 

PaccHHTaHo: C 72,35; H 5,88; N 21,78. 

HaMfleHo: C 72,01; H 5,82; N 21,44. 

I~l p H M e p 75. 

4'-[(2-H-nponMri-4-MeTMn-6-(8-MeTnn-HMHAa3o[1 , 
2-a]nnpnflMH-2-nri)-6eH- 
3MMMAa30Ji-1-nn)-MeTMn]-6nc|DeHnn-2-Kap6o- 
HOBafi KMonoTa. 

nonynafOT aHanornHHO npMMepy 1 M3 
cno>KHoro TpeT-6y™noBoro acpupa 

4'-[(2-H-nponMJi-4-MeTwn-6-(8-MeTnn-HMMfla3o[1 , 
2-a] nnpMAHH-2-nn)-6eH3HMHfla30Ji- 

1- nriKncnoTbi n TpucjDTopyKcycHoPi KucnoTbi b 
MeTuneHxriopufle. 

Bbixofl 87% Teopnn. 
T. nn. 295-297°C. 

3HaHeHne R f : 0,34 (cunnKarenb; CMecb 
MeTMJieHxnopnAa n 3TaHona b o6~beMHOM 

COOTHOLUeHUM 9:1). 

G33H30N4O2X H 2 Q (532,65). 
PaccHMTaHo: C 74,41; H 6,06; N 10,52. 
HafifleHo: C 74,81; H 6,05; N 10,43. 
n p n m e p 76. 

4 l -[(2-H-nponnn-4-MeTnn-6-(8-MeTnn-MMM- 
Aa3o[1 ,2-a] 

nnpMflHH-2-Mn)-6eH3MMHAa3ori-1-Mri)-MeTMri]-2-(1 
H-TeTpa30Ji-5-nn)-6ncf)e Hun. 

nonynafOT aHanornHHO npwMepy 8 M3 
4'-[(2-H-nponnn-4-MeTnn-6-(8-MeTnn-HMHA3i30[1 , 

2- a] nnpMAHH-2-nn)-6eH3HMMASi30Ji-1 -nn)-Me- 
tmji] -2-u,naHO-6n(iieHMria m a3MAa HaTpwfl b 
AHMeTuncfiopMaMMAe. 

BbixoA 19% Teopnn. 
T. nn. aMopcj^HO. 

3Ha>-ieHMe R f : 0,36 (cmiMKarenb; CMecb 
MeTMiieHXJiopMAa n OTaHona b oo""beMHOM 

COOTHOLUeHUM 9:1). 

C33H30N8 (538,61). 
Macc-cneKTp: m/e 538. 

n p n m e p 77. 
4'[(2-3Tmi-4-MeTmi-6-(5,6,7 J 8-TeTparMAPO-MMHA 
a3o[1,2-a] nkipnAHH- 

2-MJi)-6eH3MMMAa3ori-1-kiJi)-MeTMri]-6iic|DeHkiJi-2-K 
apcoHOBaa KucnoTa. 

nonynafOT aHanornHHO npniwepy 1 H3 
cnoKHoro TpeT-oyrnnoBoro acjDupa 

4 l [(2-3Tmi-4-MeTmi-6-(5,6,7 J 8-TeTparnAPO-MMMA 
a3o[1,2-a] nnpnA^H-2-nri)-6eH3HMM Aason-l-nn] 
-MeTun] 6ncpeHMJi-2-Kap6oHOBOM Kucncrbi n 

TpMCjDTOpyKCyCHOM KMCriOTbl b MeTMneHxnopufle. 
Bbixofl 50% Teopnn. 
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T. nn. > 300°C. 

3HaneHne R f : 0,16 (cnnn«arenb; CMecb 
MeTuneHxnopnAa m STaHona b o&beMHOM 

COOTHOLUeHUM 9:1). 

n p n m e p 78. 
4 , -[(2-H-nponnn-4-MeTnn-6-(1-M3onponnn-HMMAa 
3on-4-nn)-6eH3MMMAa- 
3on-1-Mn)-MeTnn]-6McjDeHnn-2-Kap6oHOBafl 
KMcnoTa. 

nonynatoT aHanori/iHHO npi/iMepy 1 H3 
cno>KHoro TpeT-6yTnnoBoro acfiwpa 

4'-[(2-H-nponMn-4-MeTnn-6-(1-M3onponnn-HMHAa 
3on-4-Mn)-6eH3MMMAa3on-1 -nn)-MeT nn]-KHcncrbi 

V\ TpMCjDTOpyKCyCHOM KUCnOTbl B 

MeTMneHxnopnAe. 

BbixoA 84% Teopuw. 
T. nn. 285-286°C. 

3HaneHMe R f : 0,55 (cnni/i Karen b; CMecb 
MeTMneHxnopnAa m MeTaHona b o6~beMHOM 
cooTHOLueHMM 9:1). 

n p m m e p 79. 
4 l -[(2-H-nponnn-4-MeTMn-6-(1-M3onponnn-MMMAa 
3on-4-nn)-6eH3MMMAa- 

3on-1 -nn)-MeTnn]-2-(1 H-TeTpa3on-5-nn)-6nc)De- 
Hun. 

nonynatoT aHanori/iHHO npniviepy 8 H3 
4 , -[(2-H-nponnn-4-MeTnn-6-(1-M3onponnn-MMH-Aa 
3on-4-Mn)-6eH3MMMAa3on-1-kin)-Me ™n]n a3MAa 
HaTpufl b AHMeTMncjDopMaMMAe. 

BbixoA 18% TeopMM. 

T. nn. aiviopc|DHO. 

3HaneHne Rf: 0,29 (cunnKarenb; CMecb 
MeTwneHxnopi/iAa m MeTaHona b 06-beMHOM 
cooTHOLueHMM 9:1). 

C31H32N8 (516,66). 

Macc-cneKTp: m/e 516. 

Hn>KecneAyK)U4ne npMMepbi noflCHAKDT 
bo3mo>kh bie bmaw neKapcTBeHHbix cpeACTB, 
KOTopbie b KanecTBe aKTHBHoro BemecTBa MoryT 
coAepxaTb n«6oe npuroAHoe coeAHHeHMe 
cfopiviynbi (I). 

H p m m 6 p 80. Aiwinynbi, co Ae p>Ka \a\\ab 50 Mr 
aKTHBHoro Beu^ecTBa Ha 5 ivin. AKTMBHoe 
Beu^ecTBO, Mr 50 KH2PO4, Mr 2 Na2HPC>4 x 
2H 2 0, Mr 50 NaCI, Mr 12 

BoAa Anfl MH-beKi^MOHHbix i^enew, mji flo 5 

npuroTOBneHne. 

B oahom MacTM BOAbi pacTBopqjOT 6yc|DepHbie 
n M30TOHMHecKoe BeLAecTBa. flo6aBnflfOT 
aKTHBHoe BemecTBO n nocne nonHoro 
pacTBopeHna boaom Ao6aBn^fOT ao 
HOMMHanbHoro o6"beMa. 

I~l p m m e p 81 . 

AMnynbi, coAep>Kau4Me 100 Mr aKTMBHoro 
BeLU,ecTBa Ha 5 Mn AKTMBHoe BeLU,ecTBO, Mr 100 
MeTunrnyKaMMH, Mr 35 rnnKocpypon, Mr 1000 

BnoKnonnMep nonnoTuneH- 

rnnKonfi n nonnnponnneH- rnnKona, Mr 250 

BoAa a^^ MH"beKi4MOHHbix i4eneM, Mr flo 5 

ripuroTOBneHne. 

B OAHOM H3CTH BOAbl paCTBOpflfOT 

MeTunrnyKaMMH m aKTHBHoe BemecTBO npn 
nepeMeujMBaHMM n HarpeBaHMM. nocne Ao6aB km 
pacTBopnTena boaom nononH?iHDT pp 
HOMMHanbHoro o6"beMa. 

R p n m 6 p 82. Ta6neTKM, coAep>Kau4Me 50 
Mr aKTMBHoro Beu^ecTBa, Mr AKTHBHoe Beu^ecTBO 
50,0 0occ|3aT KanbLjMfl 70,0 MonoHHbiM caxap 
40,0 KyKypy3HbiM KpaxMan 35,0 

flonMBMHMnnMpponMAOH 3,5 OeapaT MarHMfi 1,5 
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MonoHHbin caxap v\ KyKypyaHbin KpaxMan 
paBHOMepHO yBna>KHflK)T BOflHbiM pacTBopoM 
nonuBMHunnupponnflOHa. Maccy nponycKaioT 

Mepe3 CMTO C OTBepCTM^MM BeJIH^MHOLI 2 Mil, 

cywaT b cyuiHJibHOM LUKacfcy npn 50°C n CHOBa 
npocenBafOT. 

nocne Ao6aBJieHM^ CMa30HHoro cpeflCTBa 
rpaHynflT nepepaoaTbiBaioT b Ta6neTKi/i Ha 
Ta6neTnpoBOMHOM Mawi/me. 

n p m m e p 83. 

flpa>Ke, coAep>KaLJ4ee 50 Mr aKTHBHoro 
Beu^ecTBa, Mr AKTWBHoe Beu_\ecTBO 50,0 j1m3hh 
25,0 Morio^HbiM caxap 60,0 KyKypy3HbM 
KpaxMan 34,0 >KenaTHHa 10,0 CTeapaT Mamnfl 

1,0 



180 

npuroTOBneHne. 

AKTMBHOe BeiI4eCTBO CMeLUHBaWT c 

BcnoMoraTenbHbiMn Bem,ecTBaMM n yBna>Ki-mK)T 
BOflHbiM pacTBopoM >KenaTHHbi. nocne 
npocenBaHkifl v\ cyu_iKH rpaHynaT CMeujMBaioT co 
CTeapaTOM Mami/m n npeccytoT b JRApa. 

nonyHaeMbie TaKMM o6pa30M flflpa 
samifOHafOT b ooonoHKy n3BecTHbiMM npneMaMH. 
K cooTBeTCTByK)LneM cycneH3nn hjih pacTBopy 
mo>kho AoSaBJisiTb KpacnTenb. 

I~l p m m e p 84. 

flpa>Ke, co fle p>Ka m, m e 1 00 Mr aKTHBHoro 
BeniecTBa, Mr Akthbhos bglagctbo 100,0 J1h3mh 
50,0 MoncNHbifi caxap 86,0 KyKypy3Hbm 
KpaxMan 50,0 nonuBMHunnuppojiMAOH 2,8 

MuKpoKpucTannnHecKafi 14ej1.nfo.no3a 60,0 
CTeapaT Mamn^ 1,2 



350,0 

npuroTOBneHne. 

AKTMBHoe BeiAecTBO CMeiunBafOT co 
BcnoMoraTenbHbiMn n yBna>KHfiK)T boahhm 
pacTBopoM nojiMBMHMJinupponnAOHa. Bna>KHyfo 
Maccy nponycKaioT nepe3 chto c OTBepcTUHMM 
BenuMMHOM 1,5 mm m cyiuaT npn 45°C. l"locne 
cyiuKM onnTb npocenBatoT v\ Ao6aBn^fOT CTeapaT 
Mami/m. 3Ty CMecb npeccyfOT b flApa. 
nonynaeMbie TaKUM o6pa30M flApa 3aKJ~iKDHaK)T b 
o6onoHKy M3BecTHbiMM npweMaMM. K cycneH3nn 
nnn pacTBopy mokho Ao6aBn*rrb KpacnTenn. 

I~l p m m e p 85. 

Kancynbi, coAepxaiAne 250 Mr aKTMBHoro 
Bem,ecTBa, Mr AKTHBHoe Bem,ecTBO 250,0 
KyKypy3HbiM KpaxMan 68,5 CTeapaT Man-ins 1,5 



320,0 

ripuroTOBneHne. 

AKTMBHOe BeLlieCTBO CMeLUHBaJOT c 

KyKypy3HbiM KpaxManoM m yBJia>KH?iK)T boaom. 
Bna>KHyHD Maccy npocenBahDT m cywaT. GyxoM 
rpaHynsrr npocei/iBaKrr m CMeixinBafOT co 
CTeapaTOM Man-in^. nonynaeMyio CMecb noAaioT 
b Kancynbi M3 TBepAofi >KenaTi/iHbi (Beni/MHHotf 

1)- 

I~l p m m e p 86. 

OparibHan cycneH3Hfl, coAep^amafl 50 Mr 
aKTMBHoro BeLAecTBa Ha 5 mji AKTHBHoe 
BeniecTBO, Mr 50,0 OKCfiaTi/inLjennionosa, Mr 
50,0 Cop6nHOBas KHcnoTa, Mr 5,0 70% -Hbifi 
copo"HT, Mr 600,0 rnnL^epnH, Mr 200,0 ApoMaT, 
Mr 15,0 BoAa, mji flo 5,0 

ripuroTOBneHMe. 

flucTunnnpoBaHHyio bo Ay HarpeBafOT ao 
TeMnepaTypbi 70°C n pacTBopaiOT b HePi npn 
nepeMeujMBaHMH OKCM3Tixinu 1 eriJifOJio3y. riyTeM 
Ao6aBneHna pacTBopa cop6nTa n rnnu,epwHa 
oxna>KAaK)T ao komh3thom TeMnepaTypbi. I~lpn 
KOMHaTHOM TeMnepaType flooaBJinfOT 
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cop6nHOByio Ki/icnoTy, apoMaT v\ aKTMBHoe 
BeLAecTBO, nocne Hero B03Ayx yAanaioT npn 
nepeMeixiMBaHMM. flo3a aKTMBHoro BeLU,ecTBa (50 
Mr) coAep>KMTCfi b 5,0 mji. 
I~l p m m e p 87. 

Cynno3MTopnM, coAep^aLnne 100 Mr 
aKTMBHoro Beu^ecTBa, Mr AKTHBHoe Beu_i,ecTBO 
100,0 OTBep>KAeHHbM >Knp 1600,0 



1700,0 

ripuroTOBneHMe. 

OTBep>KAeHHbiM >Knp pacnnaBnfifOT. I~lpn 
TeMnepaType 40°C MSMenbneHHoe aKTMBHoe 
Beu4ecTBO roMoreHHO A^cneprnpyioT b 
pacnnaBe. Oxnax<AaK)T ao 38 °C n CMecb 
BbinnBatoT b cnerKa npeABapnTenbHO 
oxna>KAeHHbie c)DopMbi Ana nonyneHM^ 
cynno3MTopneB. 

cDopiwyna M3o6peTeHM5q: 

1. npow3BOAHbie 6eH3HMMAa3oria o6u4eM 
cfopMynbi I 




rAe R-| - b nono>KeHMM 4 - cjDTop, xnop nnn 
6poM, C1 - C4-anKMn, i_i,MKnoanKMn, cjDTopMeTun , 
AMc|3TopMeTMn nnn TpucjDTopMeTun; 

R 2 - C 3 - C 5 -anK0Kcnn, 3aMenieHHbiM 
MMMAa3onnnoM b nono>KeHnn 3, 4 v\nv\ 5, C2 - 
C 5-ariKOKCnn, 3aMeu_ieHHbiM 6eH3HMMAa3onnnoM 
nnn TeTparnApo6eH3HMMAa3onnnoM b 
nono>KeHHM 2, 3, 4 nnn 5, v\nv\ 
2-(MMMAa3on-1 -nji)-3TOKCnn npn ycnoBMM, hto 
R 4 1 H-TeTpa3onnn, C-i 

C 4-anKnncynbapoHnnoKCM, 
6eH3oncynbcpoHkinoKCM nnn 
cpeHkinanKaHcynbcpoHnnoKcn, He3aMeLU,eHHan 
\auv\ saMeuj.eHHan y aTOMa a30Ta C ^ - 
G 6-anKnnoM, cjDeHnnoM, u.nKnoariKMnoM, 
cjDeHnnanKunoM, u,MKnoanKnnanKnnoM, 
6ni4HKnoreKCMnoM nnn 6i/icjDeHnnoM 

ai_i,MnaMkiHorpynna, b kotopom ai_iMnbHbiM 
paAHKan npeACTaBnaeT co6oPi C -j 
G7-anKaHOnn, C 2 - C 4 -anKOKCHKap6oHnn, 
C 1 - Ce-anKuncynbcjDOHun, 6eH30nn, 
6eH3oncynbc|DOHMn, cjDeHnnanKaHcynbcjDOHun, 
HacjDTanMHcynbcjDOHMn, i^MKnoariKMnKapeoHun, 
cfeHnnanKaHonn, L^HKnoanKunanKaHomi, npuneM 
ynoMfiHyTbie cjDeHnnbHbie ^Apa MoryT 6biTb 
MOHO- nnn AnsaMeLneHbi OAHHaKOBbiMM nnn 
pa3nnHHbiMM 3aMecTMTenflMH M3 rpynnu, 
BKTiioHaHDLAePi c|dtop, xnop Mnki 6poM, MeTun m 

MeTOKCH, CjDTanMMUHO, rOMOCjDTanMMMHO, 

2-Kap6oKcncjDeHMnKap6oHnnaMMHO mjih 
2-Kap6oKcn0eHnnMeTnnaMMHO, npuneM OAHa 
Kap6oHnnbHa?i rpynna bo cjDTannMUHorpynne 
MoxeT 6biTb 3aMeLU,eHa MeTuneHOM, 
anKuriMeTuneHOM nnn A^anKunMeTuneHOM, 
OAHa MeTuneHOBan rpynna b 
roMocf)TannMMHorpynne MoxeT 6biTb 3aMeu_i,eHa 
OAHoPi nnn AByMfl anKunbHbiMn rpynnaMU, a 
ynoMfiHyTbie cjDeHnnbHbie ^Apa MoryT 6"biTb 
AononHHTenbHO moho- nnn AnsaMeLAeHbi 
anKunoM v\nv\ anKOKCunoM, npwneM 3aMecTHTenn 
MoryT 6biTb OAHHaKOBbiMn hum pa3nnHHbiMM m 
OAHOBpeMeHHO nonHOCTbfo v\n\A nacTMHHO 
TMApupoBaHbi, HesaMemeHHafi wniyi saMemeHHafi 
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oflHon hum AByMH ajiKMJibHbiMH rpynnaMM mjih 

OflHOM TeTpaMeTMJieHOBOM MJIM 

neHTaMeTHneHOBoCi rpynnofi 5-, 6- hjih 

7-MfieHHa^ aJlKHJieHMMHHO- HJ1M 

ariKeHMneHHMHHorpynna, b kotopom oflHa 
MeTMJieHOBan rpynna mokst 6biTb saMeHeHa 
Kap6oHnnoM mjih cynbcipoHMnoM, mmmah 
6ni4MKnoanKaH-2,3-AHKap6oHOBoi?i KHcnoTbi h 
6nL^MKnoanKeH-2,3-flMKap6oHOBoCi KucnoTbi, r^e 
6ni4MKJioanKaHOBafl h 6MU,MKnoanKeHOBafl nacTM 
coflep>KaT 9 hum 10 3tomob ymepofla, mop/t 

6"blTb 3aMeLi^eHbl 1 , 2 MnM 3 MeTMnbHbIMM 

rpynnaMM, a oflHa 3HAOMeTMneHOBaa rpynna 
MO>KeT 6biTb 3aivieHeHa aTOMOM KMcnopoAa, 
aMMAMHorpynna, HesaMeineHHaa mjih 
3aMemeHHafl oahom mjim AByMfl C ^ - 
C 5-an kmji b h bi m m rpynnaMM, mmma rnyTapoBOM" 
KucnoTbi, b kotopom H-nponMneH 
nepcjDTopMpoBaH, mo>kgt 6biTb 3aMem,eH oahom 
mjim AByiwfi anKMJibHbiMM rpynnaMM, mjim 
TeTpaivieTMrieHOM, mjim neHTaMeTMneHOM, 
MajieMHMMMAorpynna, HesaMeujeHHafl, mjim 

MOHO-, MJIM A^SaMeiHeHHafl OAMHaKOBbIMM MJIM 

pasnnHHbiMH 3aiviecTHTen?iMM H3 Hi/icna anKwna m 
qbeHMna, CBa3aHHoe nepe3 aTOM yrnepoAa mjim 
MMMHorpynny 5-nneHHoe reTepoapoMaTMHecKoe 
KOJibLJA coAepxam.ee MMMHorpynny, aTOM 
KMcnopoAa mjim cepbi, mjim MMMHorpynny m aTOM 
KMcnopoAa, cepbi mjim a30Ta, mjim CBfl3aHHoe 
nepe3 aTOM yrnepoAa 6-nneHHoe 
reTepoapoMaTMMecKoe Konbup, coAep^am.ee 1 
mjim 2 aTOMa a30Ta ; npMHeM ynoM^HyTbie 
reTepoapoMaTMMecKMe Konbu,a b ymepoAHOM 
CKeneTe MoryT GbiTb 3aMeLneHbi C-| 

C 6 -aJ1KMJ10M MJIM CjDeHMJiaJIKMJIOM, MJIM K 
6-HfieHHblM rSTOpoapOMaTMMSCKMM KOJIbl^aM 

npMcoeAMHeHa H-nponMneHOBas mjim 
H-6yTMJieHOBajq rpynna nepe3 ABa coceAHMX 
aTOMa yrnepoAa, mjim k 5-nneHHbiM mjim 

6-HJ1BHHblM reTepoapOMaTMHeCKMM KOJIbLJ.aM 

npMcoeAMHeHa 1 ,3-6yTaAMeHMnoBa^ rpynna 
nepe3 Asa coceAHMX aTOMa yrnepoAa mjim 
H-nponMneHOBafl mjim 1 ,3-6yTaAneHMnoBafl 
rpynna nepe3 MMMHorpynny m oahh coceAHMM 
aTOM yrnepoAa, b o6pa30BaBLueMCfl 
aHejuiMpoBaHHOM nMpMAMHOBOM Konbu,e OAHa 
MeTMneHOBafi rpynna MO>KeT 6biTb 3aMeHeHa 
aTOMOM a30Ta 3 BMHMJieHOBaq rpynna b 
nOJHO>KBHMM 3 MJIM 4 K aTOMy a30Ta 
o6pa30BaBLuerocFi nMpMAMHOBoro KOJibu,a - 

aTOMOM Cepbi, MJIM B 06pa30BaBLLieMCfl 

aHejiriMpoBaHHOM cjDeHMJibHOM KOJibi4e OAHa mjim 
ABe MeTMHOBbie rpynnbi MoryT 6"biTb 3aMeHeHbi 
aTOMaMM a30Ta, npMHeM ynoMAHyTbie 
npMKOHAOHCMpoBaHHbie apoMaTMHecKMe mjim 
reTepoapoMaTMHecKMe Konbup b ymepoAHOM 
CKeneTe AonojiHMTeribHO MoryT 6biTb 
MOHOsaMemeHbi aTOMOM dpropa, xjiopa mjim 

6pOMa, aJIKMJIOM, aJIKOKCMJIOM, TMAPOKCMJIOM, 
CjDeHMJIOM, HMTpO, 3MMH0, aJIKMJiaMMHO, 
AMaJlKMJiaMMHO, aJlKaHOMJiaMMHO, l4MaHO, 
KapSOKCMJlOM, aJlKOKCMKapSOHMJlOM, 
aMMHOKapBOHMJlOM, aJlKHJiaMMHOKapGOHMJIOM, 

AnanKmiaMMHOKap6oHnnoM ; qbTopMeTL-moM, 

AHCj^TOpMeTHnOM, TpMCjDTOpMeTMnOM, 
aJIKaHOMJIOM, aMHHOCyJIbCjDOHMJnOM, 
aJlKMJiaMMHOCyJlbCfDOHMJlOM MJIM 

AMaJlKMJiaMMHOCyJIbCtpOHMJlOM, mjim AM3aMeiAeHbi 
aTOMaMM CjDTOpa MJIM XJlOpa, MBTMJIOM, 
MeTOKCMJIOM MJIM TMAPOKCMJIOM , npMHeM ABa 
MeTMJIOBblX 3aMeCTMTeJlfl B nojio>KeHMM 1 , 2 
mop/t 6"biTb CBfl3aHbi APyr c APyroM nepe3 

MeTMJieHOBbIM MJIM STMJISHOBbIM MOCTMK, a 

MMeHDinaflCfl, b cnynae hgo6xoammoctm 3 b 
MMMAa3QJibHOM Konbu,e rpynna NH MO>KeT 6biTb 
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saMeujeHa C 1 - C 6 -ajiKMJibHOM rpynnoM, 

CjDeHMJiaJlKMJlOM MJIM LJ.MKJIOaJlKMJlOM, CBfl3aHHOe 

nepe3 aTOM yrnepofla nMpporiMAMHOBoe, 
nMnepMAMHOBoe mjim nMpMAMHOBoe KOJibuo, 
npMHeM k nMpMAHHOBOMy KOJibi4y nepe3 ABa 
coceAHMX aTOMa ymepofla Mo>KeT 6biTb 
npMKOHAeHCMpoBaH qtieHMJi, a coceAHfi?! c 
aTOMOM a30Ta MeTMJieHOBafi rpynna b 

nMppOJIMAMHOBOM MJIM nMnepMAMHOBOM KOJlbU,e 

MO>KeT 6biTb 3aMeHeHa Kap6oHMnoM, 
MMMAa3onMAMHAMOHOBaa rpynna, 
He3aMem,eHHafl mjim 3aMeLneHHaa ajiKMJioM, 
4)eHMnajiKnrioM, TeTpaMeTuneHOM, 
neHTaMeTMJieHOM mjim reKcaMeTMJieHOM, 
nMpMAa3MH-3-OH m AnrMAponMpMAa3MH-3-OH, 
KOTopbie b nojioKeHMM 2 MoryT 6biTb 3aMeineHbi 
ajiKMJioM, He3aMem l eHHbiM mjim 3aMem,eHHbiM 
cjDeHMJioM, m ao nojiHM Ten bHO b ymepoAHOM 
CKeneTe - 1 MnM 2 anKMnbHbiMM rpynnaMM, 
rpynna R 7 - NR 6 - CO - NR 5 , rAe R 5 - boaopoa, 
C-i - Cs-anKMn, C5 - C7- lj, m Kn oan KMn MnM 
clpeHMnanKMn, Re - boaopoa, C1 - Cs-anKMn, 
C 3 - C 5 -anKeHMn, cjDeHMn, cjDeHMnanKMn MnM 
C 5 - C 7 -i4MKnoanKMn, R 7 - boaopoa mpm - 
C 6 -anKMn, MnM oamh M3 paAMKanoB R 5 , 
R 5 MnM R 7 Mo>KeT o3HanaTb 6Mi4MKnoreKCMn MnM 
6MqbeHMnMn, MnM Re m R7 BMecTe c 
HaxoA^LAMMC^ Me>KAy hmmm aTOMOM asoTa 
03HaMaioT Hepa3BeTBneHHyra C4 
C 6-a.nKMneHMMMHorpynny MnM 
MopqtionMHorpynny, MnM R5 m R6 BMecTe - 
C 2 - C 4 -anKMneH, 1H, 

3H-xnHa3onnH-2 ) 4-AMOH-3-nn, 
neHTaMeTMneH-OKca3onnH-2-nn , 
MnM >Ke 

R 1 - boaopoa MnM b nonoxeHMM 5, 6 MnM 7 
- cJdtop, xnop MnM 6poM, C-i - C4-anKMnbHaa 
rpynna, qtrropMeTMn, A^cf )TO P Me ™ ri wnw 
TpMcpTopMeTMn; 

R2 - CBH3aHHoe nepe3 aTOM yrnepoAa MnM 
MMMHorpynny 5-nneHHoe reTepoapoMaTMnecKoe 
Konbi40, coAep^amee MMMHorpynny m aTOM 
KMcnopoAa MnM cepbi, MnM MMMHorpynny m aTOM 
KMcnopoAa, cepbi MnM a30Ta, MnM CBfl3aHHoe 
nepe3 aTOM yrnepoAa 6-nneHHoe 
reTepoapoMaTMMecKoe Konbi^o, coAep^amee 1 
MnM 2 aTOMa asoTa, npMHeM ynoMAHyTbie 
reTepoapoMaTMHecKMe Konbi4a b ymepoAHOM 
CKeneTe MoryT 6biTb 3aMeLU,eHbi C-j 
C e-anKMnoM MnM cjDeHMnanKMnoM, k 6-nneHHbiM 
reTepoapOMaTMHeCKMM Konbi4aM npMcoeAHHeHa 
H-nponMneHOBas MnM H-GyTMneHOBa^ rpynna, 
MnM k 5-nneHHbiM m 6-nneHHbiM 
reTepoapOMaTMHeCKMM Konbu,aM npMcoeAMHeHa 
1 ,3-6yTaAMeHMnoBas rpynna nepe3 ABa 
coceAHMX aTOMa yrnepoAa, MnM xe 
H-6yTnneHOBa?i v\nv\ 1 ,3-6yTaAneHnnoBajq rpynna 
nepe3 MMMHorpynny m oamh coceAHMM aTOM 
yrnepoAa, b o6pa30BaBLueMca aHennnpoBaHHOM 
nMpMAMHOBOM Konbue OAHa MeTMHOBa^ rpynna 
MoxeT 6biTb 3aMeHeHa aTOMOM a30Ta, 
BMHMneHOBa?i rpynna b nono>KeHMM 3 MnM 4 k 
aTOMy a30Ta o6pa30BaBi_ueroca nMpMAMHOBoro 
Konbi^a - aTOMOM cepbi, MnM b o6pa30BaBLueMCfi 
aHennMpoBaHHOM cf)eHMnbHOM Konbi^e OAHa MnM 
ABe MeTMHOBbie rpynnbi MoryT 6biTb 3aMei_ueHbi 
aTOMaMM a30Ta, npMHeM ynoM^HyTbie 
npMKOHAeHCMpoBaHHbie apoMaTMHecKMe MnM 
reTepoapoMaTMHecKMe Konbi4a b ymepoAHOM 
CKeneTe AononHMTenbHO mop/t 6biTb 
MOH03aMem,eHbi aTOMOM cfiTopa, xnopa MnM 
6poMa, anKMnoM, anKOKCMnoM, TMApoKCMnoM, 
cj^eHMnoM, HMTpo, aMMHO, anKMnaMMHO, 
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fluariKMnaMMHO, anKaHonnaMUHO, nnaHO, 
Kap6oKcnnoM, ariKOKCMKap6oHnnoM, 
aMMHOKap6oHMnoM, ajiKMnaMMHOKap6oHnnoivi , 

AHaJlKMnaMMHOKapeOHUnOM, 4)TOpMeTMJ10M, 
AMCjDTOpMeTMnOM, TpMCj[)TOpMSTMnOM, 

anKaHonrioM, aMUHOcynbctDOHnnoM, 
anKMnaMMHOcynbcjDOHnnoivi mjim 
flkiajiKunaMMHOcynbcfioHUJioM mjim AH3aMem,eHbi 
aTOMaMM cfyropa mjim xjiopa, mbthjiom, 

M6T0KCMJ10M MJIM rMApOKCMTIOM , npMHeM flBa 
MBTMJlOBblX 3aMeCTMTeTlfl B nOJ10>KSHHM 1 , 2 

MoryT 6biTb CBiR3aHbi Apyr c flpyroM nepe3 

MeTMfieHOBblM MJIM STMJieHOBblM MOCTHK, a 

MMeioLuaflCfl, b cnynae HeooxoAHMOCTM, b 
MMMAa3oribHOM Koribi^e rpynna NH mo>kgt 6biTb 
3aMei_u,eHa C-| - C 6 -anKMJibHOM rpynnoM, 
0eHnnariKMJioM mjim L^MKnoanKunoM, CBfi3aHHoe 
Mepe3 stom yrnepoAa nnpponnAHHOBoe, 
nnnepnAHHOBoe mjim nnpnAHHOBoe KonbLjp, 
npHHSM k nnpnAHHOBOMy KOJibi_i,y Mepe3 ABa 
coceAHMX aTOMa yrnepoAa mokgt GbiTb 
npnKOHAeHcnpoBaH 0eHnn, a coceAHflfl c 
aTOMOM a30Ta MeTMJieHOBaa rpynna b 
nnpporiMAHHOBOM mjim nnnepnAHHOBOM KOiibi4e 
MO>KeT 6biTb 3aMeHeHa Kap6oHnnoM; 

R 3 - boaopoa, C 1 - C 5 -ajiKnnbHafi rpynna, b 
kotopom OAHa MeTHneHOBan rpynna mokbt 6biTb 
3aMeHeHa aTOMOM KMCTiopoAa hjim cepbi, mjim 
C 3 - C5-i4HKnoariKMn; 

R4 - Kap6oKCMJi, i4naHorpynna, 
1 H-TeTpa3onnn , 1 -Tpnc|3eHMnMeTmiTeTpa3onMn , 
C2 - Cs-an kokcm Kap6oH mji , 

ariKaHcyjibcjDOHmiaMMHOKapeoHMn, 
apuncyjibc^oHMnaMMHOKapSoHMn, 
t p m c|3to p m eTaH cyn bc|D oh wna m m h o Ka p6o H MJl , 
npnneM ( eciiM HMHero Apyroro He yKa3aH0, to 
ynoM^HyTbie ajiKaHOMJibHaa, ariKMJibHafl m 
anKOKCHJibHaa rpynnbi coAep>KaT 1 - 3 aTOMa 
yrnepoAa, a u 1 MKnoajiKMJibHa?i rpynna - 3 - 7 
aTOMOB yrnepoAa, m, ecjiM R-| - boaopoa, R3 - 
H-nponi/iri h R4 - Kap6oKcnn 3 to R2 b nono>KeHMH 
6 He 03HanaeT 

3-MeTnnniviMAa3o[4 ! 5-b]nMpMAMH-2-mn mjim 
3-H-reKCnn-MMMAa3o[4,5-b] nnpnAHH-2-nri, mjim, 
ecriM R-i - boaopoa, R3 - H-nponwi mjim H-6yTMTi 
m R 4 - 1 H-TeTpa3onnri, to R 2 b nono>KeHMM 5 
mjih 6 He 03HanaeT 6~eH30Kca30Ji-2-MJi, mjih, 
ecriM R-i - boaopoa, R 3 - H-nponnn v\ R4 - 
Kap6oKCnn, to R 2 b nono>KeHMM 5 hjih 6 He 
03HanaeT 1 -MeTnn6eH3MMHA a3 on-2-nn mjim b 
nono>KeHHM 6 - 1 -H-6yTMJi6eH3nnnMMAci3on-2-nn, 
1 ,5-AMMeTMn6eH3MMHAa3on-2-MJi nnn 
1-MeTnn-5-Tpnc|DTopMeTMn6eH3MMMAa - 
30J1-2-HJ1, hjih, ecriM R-i - boaopoa, R3 - 
H-6yTHJ1 H R4 - Kap60KCMJl MJIH 1 H-TeTpasojiMTi, 
to R 2 b nonoKBHMM 6 He 03HanaeT 
1 -MeTMJi6eH3MM HAa30Ji-2-MJi , mjim, ecru R1 - 
boaopoa, R3 - H-6yTMJl M R4 - Kap6oKCMn, TO 
R 2 b norio>KeHMH 6 He 03HanaeT 

6eH3MMMAa30Jl-2-MJl 3 

CMeCM MX 1-, 3-M30MepOB MJIM 

MHAMBMAyaribHbie M30Mepbi m mx TMApaTbi m 
coriM. 

2. ripoM3BOAHbie 6eH3MMMAa3oria o6LU,eM 
cJjopMyribi I no n.1, CMecM mx 1-, 3-M30MepoB 

MJ1M MHAUBMAya/lbHbie M30Mepbl, MX TMApaTbl M 

cf)M3MonorMHecKM nepeHOCMMbie cojim c 
HeopraHMHecKMMM MJIM opraHMHecKMMM 

KMCnOTaMM MJIM OCHOBaHMflMM , npOflBTlfllOLUMe 

ASMCTBue aHTaroHMCTa aHrnoTeH3MHa. 

3. 0apMai4eBTMHecKafi KOMno3Mi4Mfi 3 
oGjiaAaroLAafl aHTaroHMCTMHecKOM aKTMBHOCTbfo 
b OTHOiueHMM aHrMOTeH3MHa, coAep>KaLnan 
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aKTMBHoe Hanano m cjDapMai^eBTMHecKM 
npMeivineivibiM HOCMTerib, OTJiMHafOLnaflCfl Teivi, 
hto OHa coAep>KMT b KanecTBe aKTMBHoro Hanana 
coeAMHeHMfi no n.1 mjim ero c)DM3MOjnorMHecKM 
nepeHOCMMyto corib b scjpcjDeKTMBHOM 

KOJlMHeCTBe. 

npnopnTeT no npn3HaKaivi: 

06.02.91 npM R-i b nojioxeHMM 4 03HanaeT 

G -1 - C 4 -aJ1KMJ1, U,MKnoaJ1KMJ1, TpMCjDTOpMeTMn 

m R 2 - C 3 - Cs-ariKOKCMJT saMem.eHHbiM 
MMMAaSOJIMJlOM b nono>KeHMM 3, 4 mjim 5; C 2 - 
C 5-ariKOKcmi, 3aMemeHHbiii 6eH3MMMAa3onMJioM 

MJIM TeTparMAP06eH3MMMAa30J1MJ10M B 

nono>KeHMM 2, 3, 4 mjim 5, mjim 

2-(MMMAa30n-1-MJl)-3TOKCMJl npM yCJIOBMM, HTO 

R4 03HanaeT 1H-TeTpa3onMJi, C1 

C 4-aJlKMJICynbCjDOHMJIOKCM, 
GeHSOJICyJIbCipOHMJIOKCM, 

cjDeHMJiajiKaHcyjibclDOHMJioKCM, He3aMeiAeHHafl 
mjim 3aMeLJ4eHHafl y aTOMa a30Ta C -1 

C 6-SU~IKMnOM, CjDeHMJIOM, l4MKJ10aJ1KMJ10M , 

CpeHMJiaJIKMJlOM, U,MKnoaJ1KMJiaJ1KMJ10M, 

6Mi4MKnoreKCMJiOM mjim 6MdpeHMnoM 

ai^MJiaMMHorpynna, b kotopom au,MJibHbiM 
paAMKaji npeACTaBfiaeT coGom C 1 
C 5-ajiKaHOMJi, C 2 - C4-anKOKCMKap6oHMJi, 

C -i C 6 -aJ-|KMJ-|CynbC(DOHMJ-|, 6eH30MJ1, 

6eH3oricynbcjDOHmi, cjoeHMnanKaHcynbclDOHnri, 
HacjDTariMHcynbcjDOHmi, i^MKnoajiKMnKapBoHMn, 
cJ^eHMJiajiKaHOMJi, UjMKnoariKMJianKaHOMJi , npMHeM 
ynoMAHyTbie cjDeHMJibHbie flApa MoryT 6biTb 

MOHO- MJIM AH3aMeiAeHbl OAMHaKOBbIMM MJIM 

pa3JiMHHbiMM 3aMecTMTeji^MM M3 rpynnbi, 
BKJiKDHaHDiAeM aTOM cjDTopa, xnopa mjim 6poMa, 

MeTMJI M MeTOKCM, CjDTaJIMMMHO, rOMOC|DTaJ1HMMHO, 

2-Kap6oKCMcjDeHm~iKap6oHmnaMMHO mjim 
2-Kap6oKCMCf)eHMriMeTMJiaMMHO, npMHeiwi OAHa 
Kap6oHMJibHaa rpynna bo c(DTajiMMMHorpynne 
MoxeT 6biTb 3aMeHeHa MeTuneHOM, 

aJIKMJIMeTMJieHOM MJIM AHaJIKMJIMeTMJieHOM, 

OAHa ivieTMJieHOBafl rpynna b 
roiviocjDTariMMMHorpynne MO>KeT 6biTb 3aMeHeHa 
oahom mjim AByMfl aiiKMJibHbiMM rpynnaMM, a 
ynoMAHyTbie c(DeHMJibHbie i^Apa MoryT 6biTb 
AonoriHMTejibHO moho- mjim AnsaMeLneHbi 

aJIKMJIOM MflM aJlKOKCMJIOM, npMHeM 3aMeCTMTeilM 
MOryT 6blTb OAMHaKOBbIMM MJIM pa3flMHHblMM M 

OAHOBpeivieHHO noriHOCTbK: mjim nacTMHHO 
TMApMpoBaHbi, He3aMeLU,eHHafl mjim 3aMeLU,eHHaa 
oahom mjim AByMfl ajiKMiibHbiMM rpynnaMM MJIM 

OAHOM TeTpaMeTMJieHOBOM MflM 

neHTaMeTMJieHOBOM rpynnoM 5-, 6- mjim 

7-HJieHHafl aJIKMJieHMMMHO- MJIM 

ariKeHMneHMMMHorpynna, b kotopom OAHa 
MeTMJieHOBaa rpynna MoxeT 6biTb 3aMeHeHa 

Kap60HMJ10M MJIM CyJ1bC(DOHMnOM , MMMAbl 

6Mi4MKnoajiKeH-2,3-AMKap6oHOBOM KMcnoTbi m 

6MLJ,MKnoaj1KH-2,3-AMKap60HOBOM KMCJIOTbl, rAe 

6MU,MKJioajiKaHOBafl m 6MLJ,MKnoariKeHOBaa nacTM 
coAep>KaT 9 mjim 10 aTOMOB yrnepoAa, MoryT 
6biTb 3aMeu4eHbi 1 , 2 mjim 3 MeTMfibHbiMM 
rpynnaMM, a OAHa 3HAOMeTMneHOBa5i rpynna 
MO>KeT 6biTb 3aivieHeHa 3tomom KMcnopoAa, 

MM MA myTapOBOM KMCIlOTbl, B KOTOpOM 

H-nponMneH nepcfTopMpoBaH, MO>KeT 6biTb 
3aMeu4eH oahom mjim AByMfl anKMJibHbiMM 
rpynnaMM, mjim TeTpaMeTMJieHOM, mjim 
neHTaivieTMJieHOM, ManeMHMMMAorpynna, 
HesaMeiAeHHa?!, mjim moho- 3 mjim AH3aMeLU,eHHa^ 

OAMHaKOBbIMM MJIM pa3J1MHHblMM 3aMeCTMTeJlflMM 

M3 HMCJia ariKMJia m ctpeHMJia, CBfl3aHHoe nepe3 
aTOM yrjiepoAa mjim MMMHorpynny 5-HJieHHoe 
reTeapoMaTMHecKoe KOJibu.0, coAep>Kam 1 ee 
MMMHorpynny, aTOM KMCJiopoAa mjim cepbi, mjim 
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MMMHorpynny m sltom Kucnopofla, cepbi mjim 
a30Ta, hum CBH3aHHoe nepe3 aTOM ymepoAa 
6-MneHHoe reTepoapoMaTunecKoe KonbLJp, 
coflep>KaLL^ee 1 mjim 2 aTOMa a30Ta, npMHeM k 
6-MneHHbiM reTepoapoMaTMMecKUM Konbi4aM 
npucoeflMHeHa H-oyTMneHOBaa rpynna nepe3 
ABa coceAHHx aTOMa yrnepofla, v\nv\ k 
5-MJiGHHbiM m 6-HneHHbiM reTepoapoMaTMHecKMM 
KOJibi^aM npucoeflMHeHa 1 ,3-6yTaAneHHJioBaa 
rpynna nepe3 ABa coceAHMX aTOMa ymepoAa 
v\nv\ H-nponnneHOBaa hjim 1 ,3-6yTaAMeHMnoBafl 
rpynna nepe3 MMMHorpynny m oamh coceAHMM 
aTOM ymepoAa, b o6"pa30BaBLueMCfl 
aHennnpoBaHHOM nupnA^HOBOM Konbu,e OAHa 
MeTuneHOBaa rpynna MO>KeT 6biTb 3aMeHeHa 
aTOMOM a30Ta 5 BMHHneHOBaa rpynna b 
nono>KeHMM 3 mjih 4 k aTOMy a30Ta 
o6pa30BaBiuerocfi nupnAHHOBoro Konbu,a - 

aTOMOM Cepbl, MJIM B 06pa30BaBLJJeMC5R 

aHejinnpoBaHHOM cj^eHnribHOM Konbue OAHa v\nv\ 
ABe MeTMHOBbie rpynnbi MoryT 6biTb 3aMeHeHbi 
aTOMaMU a30Ta, npMHeM ynoMAHyTbie 
npuKOHAeHcupoBaHHbie apoMaTunecKne nnn 
reTepoapoMaTHMecKne Konbu,a b ymepoAHOM 
CKeneTe AononHHTeribHO MoryT 6biTb 
M0H03aMeii4eHbi aTOMOM cjDTopa, xnopa mjih 
6poMa, axiKunoM, ariKOKCunoM, ruApoKcunoM, 

Cf)eHMflOM, HMTpO, aMMHO, anKHfiaMMHO, 

AnajiKuriaMMHO, ariKaHonnaMUHO, i^naHO, 

KapOOKCWlOM, aflKOKCMKapSOHMJlOM, 

aMMHOKap6oHMnoM, anKMJiaMUHOKapGoHnnoM, 
AnajiKMJiaMMHOKapGoHnnoM, TpucfcTopMeTmioM, 
ariKaHomioM, aMUHOcyjibcjDOHMrioM, 
ariKunaMMHOcyribcpoHMnoM mjim 
AnanKunaMMHOcyribcjDOHnnoM, mjim AH3aMem,eHbi 
aTOMaMM cfyropa mjim xnopa, MeTMnoM, 

MeTOKGMJIOM MJIM TMAPOKCMJIOM , npMHeM ABa 
MeTMJIOBblX 3aMeCTMTeJ15R B nOJHO>KGHMM 1 , 2 

MoryT 6biTb CB^3aHbi Apyr c ApyroM nepe3 

MeTMJieHOBblM MJIM 3TMJ18HOBblM MOCTMK, a 

MMeKJLAaac^, b cnynae HeooxoAMMOCTM, b 
MMMAa3oribHOM Konbu,e rpynna NH MO>KeT 6biTb 
3aMemeHa C-) - C 6 -ariKMnbHOM rpynnoM mjim 
i4MKnoanKMJioM, CBfl3am-ioe nepe3 aTOM 
ymepoAa nMpporiMAMHOBoe, nMnepMAHHOBoe 

MJIM nMpMAMHOBOe KOJlbl40, npMHeM K 
nMpMAMHOBOMy Konbu,y nepe3 Asa coceAHMX 
aTOMa ymepoAa MO)KeT 6biTb 

npMKOHAeHCMpoBaH dpeHMfi, a coceAHflfl c 
aTOMOM asoTa MeTMneHOBafl rpynna b 

nMppOJIMAMHOBOM MJIM nMnepMAMHOBOM KOJ1bU,e 

MoxeT 6biTb 3aMeHeHa Kap6oHMnoM, 
MMMAa3oriMAHHAMOHOBafl rpynna, 
He3aMeu4eHHafl mjim 3aMeLU,eHHafl ariKMiioM, 
cjDeHUJiariKHJioM, TeTpaMeTi/meHOM, 
neHTaMeTMJieHOM mjim reKcaMeTMneHOM, 
nMpMAa3MH-3-OH m AnrMAponMpMAa3MH-3-OH, 
KOTopbie b nono>KeHMM 2 MoryT 6biTb saMemeHbi 
ariKMnoM, He3aMem,eHHbiM mjim aaMeii^eHHbiM 
cfjeHMJioM, m AonojiHMTejibHO b ymepoAHOM 
CKejieTe - 1 mjim 2 anKMJibHbiMM rpynnaMM, 
rpynna R 7 - NR 6 - CO - NR 5 , rAe R5 - boaopoa, 

C 1 - Cg-ailKMJI MJIM CpeHMJiaJIKMJI, R 6 - boaopoa, 

C-i - Cg-ariKMn, C3 - Cs-anKeHMn, qbeHMnanKMn 
mjim C5 - Cy-L^MKnoariKMri, R7 - boaopoa mjim 
C -1 - G 6 -ariKMJi, mjim oamh M3 paAMKanoB R 5 , 
R 6 hjim R 7 MO>KeT 03HanaTb OMLjMKnoreKCMn mjim 

SMCfDeHMJIMJl, MJIM R 6 M R 7 BMecTe c 
HaxoAflLUMMca Me>KAy hmmm 3tomom a30Ta 
03HanaK)T Hepa3BeTBneHHyio C 4 
C 5-anKMJieHMMMHorpynny mjim 
MopcpojiMHorpynny, mjim R5 m Re - C 2 - 
C 4-anKMneH, 1H ; 3H-XMHa3oriMH-2 3 4-AMOH-3-Mn 3 
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neHTaMBTMjneH-0Kca30JiMH-2-Mn, mjim >Ke R 1 - 
boaopoa MJIM B nOTIO>K6HMM 5, 6 MJIM 7 - qbTop, 
xnop mjim 6poM 5 C-\ - C 4 -aiiKMribHan rpynna mjim 
TpMcpTopMeTMJi, R 2 - CBfl3aHHoe Mepe3 aTOM 
ymepoAa mjim MMMHorpynny 5-HneHHoe 
reTepoapoMaTMMecKoe KOJibLJ.o, coAep>KaLu 1 ee 
MMMHorpynny m aTOM KMcnopoAa mjim cepbi, mjim 
MMMHorpynny m aTOM KMcnopoAa, cepbi mjim 
a30Ta, mjim CBA3aHHoe nepe3 aTOM ymepoAa 
6-HJieHHoe reTepoapoMaTMHecKoe KOJibuo, 
coAep>KaLLJ l ee 1 mjim 2 aTOMa asoTa, npMHeM k 
6-MJieHHbiM reTepoapoMaTMMecKMM KOJibi^aM 
npMcoeAMHGHa H-6yTMJieHOBa?i rpynna, mjim k 
5-HJieHHbiM m 6-HJiGHHbiM reTepoapoMaTMMecKMM 
KOJibu,aM npMCoeAMHeHa 1 3 3-6yTaAMeHMJiOBa?i 
rpynna Mepe3 ABa coceAHMX aTOMa ymepoAa, 
mjim H-6yTMJieHOBan mjim 1 ,3-6yTaAMeHMJioBaa 
rpynna nepe3 MMMHorpynny m oamh cocbahmm 
aTOM ymepoAa, b o6pa30BaBiueMCfi 

aHeJIJIMpOBaHHOM nMpMAMHOBOM KOJlbU,e OAHa 

MeTMHOBa^i rpynna MoweT 6biTb 3aMeHeHa 
aTOMOM a30Ta, BMHMJieHOBa^i rpynna b 
nono>KeHMM 3 mjim 4 k aTOMy a30Ta 
o6pa30BaBUjerocfl nMpMAMHOBoro KonbLJ.a - 
aTOMOM cepbi, MJIM B 06"pa30BaBLUeMCfl 
aHeJIJIMpOBaHHOM C(3eHMJlbHOM KOJ1bU,e OAHa MJIM 

ABe MeTMHOBbie rpynnbi MoryT 6biTb 3aMem,eHbi 
aTOMaMM a30Ta, npMHeM ynoMSHyTbie 
npMKOHA©HCMpoBaHHbie apoMaTMHecKMe mjim 
reTepoapoMaTMHecKMe KOJibi4a b ymepoAHOM 
CKeneTe AonojiHMTejibHO MoryT 6biTb 
MOHOsaMem.eHbi aTOMOM ctpTopa, xnopa MnM 
6poMa, anKMnoM, anKOKCMnoM, rMApoKCMnoM , 
CjDeHMnOM, HMTpO, aMMHO, anKMnaMMHO, 
AManKMnaMMHO, anKaHOMnaMMHO, i^MaHO, 
Kap6oKCMnoM, anKOKCMKap6oHMnoM, 
aMMHOKap6oHnnoM, anKnnaMMHOKap6oHMnoM, 
AManKnnaMMHOKap6oHnnoM, Tpwc^TopMeTunoM, 
anKaHonnoM, aMMHOcynbcjDOHMnoM, 
anKMnaMMHOcynbctpoHMnoM MnM 
AManKMnaMMHOcynbcjDOHMnoM, MnM A^aMemeHbi 
aTOMaMM cjDTopa MnM xnopa, MeTMnoM, 
MeTOKCMnOM MnM TMAPOKCMnOM, npMHeM ABa 

MeTMnoBbix 3aMecTMTena b nono>KeHMM 1 , 2 
MoryT 6biTb CBA3aHbi Apyr c ApyroM Hepe3 

MeTMneHOBbIM MnM 3TMneHOBblM MOCTMK, a 

MMeioLLJ.aacfl, b cnynae Heo6xoAM moctm , b 
MMMAa3onbHOM Konbi^e rpynna NH MO>KeT 6biTb 
3aMem,eHa Ci - C6-anKMnbHOM rpynnoM MnM 
u,MKnoanKMnoM, CB?i3aHHoe nepe3 aTOM 
ymepoAa nMpponMAMHOBoe, nMnepMAMHOBoe 
MnM nMpMAHHOBoe Konbi40, npMHeM k 
nMpMAMHOBOMy Konbi4y nepe3 ABa coceAHMX 
aTOMa ymepoAa MO>KeT SbiTb 

npMKOHAeHCMpoBaH cipeHMn, a coceAHaa c 
aTOMOM a3QTa MeTMneHOBa^ rpynna b 
nMpponMAMHOBOM MnM nMnepMAMHOBOM Konbu,e 
MO>KeT 6biTb 3aMeHeHa KapSoHMnoM, R3 - 
boaopoa, C-i - C 5 -anKMnbHaa rpynna, b kotopom 
OAHa MeTMneHOBasq rpynna MO>KeT GbiTb 
3aMeHeHa aTOMOM KMcnopoAa MnM cepbi, R4 - 
KapGoKCMn , LJ,MaHorpynna, 1 H-TeTpa3onMn, 
1 -TpMcf)eHMnMeTMnTeTpa3onMn , C 2 
G 5-an ko kcm Ka p6o h Mn , npMHeM, ecnM HMHero 
Apyroro He yKa3aHo, to ynoMfiHyTbie 
anKaHOMnbHafi, anKMnbHa^ m anKOKCMnbHayi 
rpynnbi coAepxaT 1 - 3 aTOMa ymepoAa, a 
u,MKnoanKMnbHafi rpynna - 3 - 7 aTOMOB 
ymepoAa, m, ecnM R-| - boaopoa, R3 - H-nponMn 
m R 4 - Kap6oKCMn, to R 2 b nono>KeHMM 6 He 
03HanaeT 3-MeTmn-MMMAa3o[4,5-b]nnpMflMH-2-mi 
MnM 3-H-reKCMn-MMMAa3o[4,5-b] nMpMAMH-2-Mn , 
MnM, ecnM R-i - boaopoa, R3 - H-nponMn MnM 
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H-6yTnn m R 4 - 1 H-TeTpa3onnn, to R 2 b 
nono>K6HMM 5 hum 6 He 03HanaeT 
6eH30Kca3ori-2-mi, hjih, eciiM R-| - boaopoa, 
R 3 - H-nponnn i/i R4 - Kap6oKcnn, to R 2 b 
n on owe hum 5 urn 6 He 03Ha<-iaeT 
1-MeTnn6eH3HMHAa30Ji-2-nji mjih b nono>KeHMM 6 
- 1 -H-6yTi/iJ~i6eH3MnnMMfla3on-2-m~i, 
1 ,5-AMMeTMn6eH3MMMAa3ori-2-nn htim 
1-MeTMfi-5-TpMc|DTopMeTLiri6eH3MMMAa3ori-2-Mjn l 
htim, ecriM R-i - boaopoa, R3 - H-6yTnn h R4 - 
Kap6oKcwn hum 1 H-TeTpa3oni/in, to R 2 b 
nono>KeHHM 6 He 03Ha«-iaeT 

1-MeTHJi6eH3MMHAa30Ji-2-nji, nun, ecru R1 - 
boaopoa, R3 - H-6yTMJi m R4 - Kap6oKCi/in, to 
R 2 b nono>KeHMH 6 He 03HanaeT 
6eH3MMHAa3on-2-nn , civiecn mx 1-, 3-H30MepoB 

MflM HHAHBMAyaJIbHbie H3QMepbl M HX THApaTbl H 

conn; 

16.11.91 ripn R-i b nono>KeHHn 4 03HaHaeT 
aTOM cjDTopa, xnopa mjih 6"poivia, cpTopMeTi/in, 
AHCpTopMeTMn h R 2 - aMMAHHorpynna, 
He3aMemeHHajq mjim 3aMemeHHafl oahom mjim 
AByivm C 1 - Ce-ariKHJibHbiMM rpynnaMH, k 
6-HneHHbiM reTepoapoiviaTMHecKHM Konbi^aM 



npncoeAHHeHa H-nponmieHOBafl rpynna nepe3 
ABa coceAHMX aTOMa yrnepoAa, 
npnKOHAeHcnpoBaHHbie apoi\/iaTWHecKne nni/i 
reTepoapoMaTHHecKHe Konbi^a b ymepoAHOM 
CKeneTe AononHMTenbHO MoryT 6biTb 
5 MOH03aMemeHbi cf)TopivieTnnoM mjim 

AMcjDTopMeTHJioM, i/iMeromaflCfl , b cnynae 

He06X0AMM0CTM, B HMHAa30JlbHOM KonbL^e 

rpynna NH MO>KeT 6biTb 3aMeLi^eHa 
c^eHMJiariKHJioM, rpynna R 7 - NR 6 - CO - NR 5> 
1Q rAe R5 - C5 - C7-i4MKnoanKnn, Rg - cf)eHnn, 

HJ1M R-i - CjDTOpMeTMJI, AUCjDTOpMeTHJI , R 2 - K 

6-HneHHbiM reTepoapoMaTMHecKMM KonbLjaM 
npMcoeAMHeHa H-nponmieHOBaa rpynna, 
ynoMfiHyTbie npnKOHAeHcnpoBaHHbie 
apoMaTH^ecKMe mjim reTepoapoiviaTMHecKMe 
15 Koribi^a b ymepoAHOM CKeneTe AononHMTenbHO 
MoryT 6biTb MOH03aMeii^eHbi cjDTopivieTi/inoivi hum 
AMQbTopMeTHJioM, HMeroiAaflCfl , b cjiynae 

Heo6XOAMMOCTM, B MMMAa30JlbH0M KOJlbl4e 

rpynna NH MO>xeT 6biTb 3aMeu4eHa 

cjDeHHriariKunoM, R3 - C3 - Cs-L^KnoanKMn, R4 - 

anKaHcyribc^oHMnaMHHOKapGoHiin, 

apnricyjibc|30HMnaMHHOKap6oHnri, 

Tpn cpjo p m 6Ta h cyn h>dpo H mji a M M H OKa p6 O H MJ1 . 
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